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ORAPTIR I 
lN'l'RODUO'flON 
A oonv1 1ng tteo ot t 1.n 1n th round baa be 
a rs.l aspeot ot *p1otor1al real1 1• thro m at ct 
h1 , or, ot papb1 art. Suoh repre entation o pth 11 
no baa don one t ct o 1ter1 (although oer aln 
hoola have en able to 1Q at euoh ru11• tor t ). 
In par-t, it ie a tu.notion ot th• wa, a part1ou1 N-t1 
appr ehend the world around blm; 1n parl, lt refleote h1 
or1 ntat on, hl.1 awaren•• • of how h places h1mae1t 1n h1• 
phys1oa1 n•iro ent. 
or t lle 1n41v1dual -,.,1st, 'th1e ens ot apace 1 
oonetaatly ohanging. lts qual.1t7 1.114 extent at any moment 
ill depen-4 on hll eta of growth ta pex, pt ual r ence, 
pl.us a woJtka l e awann•• ot th.la. Aw.a•,,.• ne•a 1s 
ox-uo1al, tor a man Who•• depth pare ptS.on nablee him o 
dri-v-e eat&l7 on hlghwa1 a · et1ll dra obJeots.-1n-
epaoe ln a apa'Clall na1ve tash1on. Ne 1 kl · two 
aent1ats :, .-i- awareness ot bo - he roe1••• obJ _ ta 1n 
epaq•, and the ttohn1oal. •• 
1nvea 1gat1on of the nature r euoh ex;perience and. hew 1't 
<tevelops oan open our •1•• to the pr1mar7 role ot apac 
apprehene1on and cone ptton 1n the repre ntatlon ct 
thre ..a1m ·ne1ona1 depth. 
:·r. 
2 
The qua11t1 ot the env:lriona,u,t any art1et eee s or-
represents 1n ll1a art, vhethe~ 1t is limited to a narro11 
Q.ne, t1llt4 with t am111ar and tang1bl• obJeote, or su.ggtste 
an expanetve volwn1notas one, ie a r•ault or the we:, he 
peroe1vee an<l toousea attention on the obJeot and 1ts •ur• 
roun41ngs. Hie p1ctm-e w111· convey, not only eubj ot 
matter an4 h-1.e arrangement ot i t ., but leo. 1n the uae he 
makes ot oonvent1on that rac111tate t .he 1llua1on ot depth-• 
his very notion of' space at that moment. 
Like eo many other t .aoult1ee, depth peroept1on 1a not 
tully 4evelope4 at bbth. fer the mo t pa:rt a learned 
process, 1t depend.a. not on11 on s1ght but on all the other 
sense•, 1nolud1ng balance, 41rect1onal sense and teel. ot 
motor act1v1ty. Sp ace concepts , 1n 'turn, -.re l ee learned, 
and 'b.eoome a direct though. not illme41~te Jietleot1on ot our 
peJteeptual aoph1st1oat1on at that etage. 
No one has ever been able to pertol'lll the unl.~kely teat 
ot ma:rlt-ing ott • clear 41v141ng potnt b.etw•en pero·ept1on 
and conoept1on. (Here wt ma, dettn.e pfJrcept1on as the 
process ot pe~oe1v1ng anything b1 direct aoqtut.1ntanoe with 
the een•••• and ooncept1on ae the prooe·•• or torm1ng ideas 
or mental 1nu1ps ab:out percept1oaa.) The oont1plty o:r 
peroept1oii and ooncept1on •uS1•st1 th•t the total proo:ee 
· 1s a tunot1onal. oonttnu.\Ull vh1oh ctepen;de at least as much 
on the recept1ve orgal'l.iem aa 1t does on the nat\lrf, ot the 
ex,ernal et1mulue. fbua w• may underl1nt the 1mportanoe 
3 
ot the nd1v1du 1 1 pe o p al al>1l1ty ln lea:tn1ng th1n an4 
r ting exprees1v 11 t hie nvuonment. 
Th • oholog1oa1 v1e 1n /Jn the st ot t7 a• 
11.ze t he r l atlon of art t o th general tram• ork otbuman 
nature, 1 e not1ons and t 1r development , 1nclud1n 1nc11~ 
v1c1ua1 41t:t reno e aa well ae general human traits. x, 
studl not onl7 tbe processes ot a:rt1■t1o o:reation ap• 
preo1at1on, but aleo .the nature ot1the orlt ot u-t 1 •elt oopt1gr.u.at1on ot at1mul1 ••.•• 
or the purp.o•e• ot our 1eeua 1on, oY1ng trom he 
g neral aspeot or p r cep 1o to it u.•e• 1n the te 
ot e;iat, we ma, .detlne t e· reo :,t1v• oz- aniam the 
•., · I ~' • j I i ' . 1 
etudent. Whole . 1>.e.·rQ4'p,ual ab111 t 1s oon41 t1one4 bf all h11 .· ·•:., ·· , .. 
past learn111g as el1 ae b7 th _ e tate e1tuat1oi.. Qon--
41 t1on1ng b7 p at exper1 n.oe haa always hail unlq or per-
sonal asp cts, bu · 1n : or,len :tlon to the ol>Jecta .nd ap e 
1n our en•1ronment, iao t of ua devel rule-ot-th~.imb • 
' () t • 
0 l t o 0 
It oonct1t1ons: are t :v-orabltr, th1a oapaoit7 or per• 
cep al or1entat1on v1ll xpan d b7 da,, nl ging our 
understan41ng and p ovldJng a bat1s tor •••• mor adequate, 
t1ntr, and pei-bapa mor ,ystematic oonoep1ie. w 
note that th1e poweJt ot ooneeptualizat1on, betng 
. 14 
1mag1-
native :retleol1on ot our perceptual .aot1v1t1, haa an oNl.er 
o d , p lli 0 t . 0 p al • u 




of powth 1n tnat lt · 11 rut\ 11a1, 4 to 1.lrae41at• 
• n••tion. 
Th• space ooncept, t he , depends past xperleno 
wh1oh ~e ktf to the state t pei:-oep1;'\lal 4tvell)pm t. Por 
the art11t oz- .. , etuc1 nt, 1n p_.tloul.ar, th-1 oonc pl al1 
l..u-se11 4eterm.1nee the onv,nt10,aal, plctortal tTmnevei-k for-
h1e ~•presentation • . It ea, .. ta a t eohn1oal oo t:rol o•ez- ,he 
qual.11ir ot depth r 1allze4. · 'J!hu the et 1umS.tes1at1 ne ot 
apace c o 0 
e • 
le ·.·th, bre.af. ·h• ·and h•"lgb't tn depth. RepPee ntat·ton .ct 
that world ort a two~1metu1t l\'fll :,tct,a-e ,1 ... (oth•r 
1n 11ere1,. • entat te:rxu1) muct involve eom..e oonoeptual 
or 1nlagtnattve p;rocees ot t ·ln41ng l wc~lm ne·l()ne:l. e c1ta~ 
gg 6 
,  n 
~tl·d rl 1 
nd no t ' 
.t;,t1Vil:Y, ~ 1' 
t 1 
p~c o· • 1 · 
ha · 






1aeti-uot1on baaed. upon thie 1.naigbt, a ooure, ot atudF na.e 
been toniulatet . !he stWlJ outl1ne4 la ociu,t4ere4 io be 
appropriate to~ a 'beginning Qourse at the college 1eve1. 
These proposal.a have not. bad d1ree1t experL11ental Just1t1• 
cat ion,. but .are presented as a tentative theor7 Whoee l og1o 
••1 inv 1te and. e t100\U'age tr1al. 
The uut.1tl. obJeot1 ve ot tbe study 1e to pPopcse a pr:o-
v1t1onal plan tor an 1mprove4 teacb1ng program a1ntt4 at 
the development an4 appl1eat1on. ot 1spa:tial1 relat 1on•h1pe 
1n the g:raphio apts. In t he prev1•oue aeetion, we have 
ment1cned the role ot paat eaper1enoe 1n bu1141ng up the 
perceptual. level. However, teaoh1ng i-equlres that we aake 
the best pc.eefble use ot the student• a e,c1at1ng level cit 
expertenoe, and bu114 u.pon th•t in pl.ann1ng the optimum 
uee ot tha present expet-1enoe. 87 tne proper u.se ot the 
1mmed1ate learning e1ttuit1on, we may asaist et•dents t o 
become more aware or ant projeot theiX" unttei,st.and1ng er 
u s.Jult1.al" re1at1onsh1ps thro'Ugh • se,\.\en'b1&1 propAtU ot 
etu4y. Fer the problem 1n art1st1o aot1v1t; 1• not ,tmp11 
t o. pe11oe 1ve depth., b.\\t to 4taeovor 0·1' tnvent means tor i ts 
representation. It a et~tnt*s ari1st1o aot~v1tr lla, been 
meager., he ma, e~er1 n..-,e o:r :realtze tor the tb-1t t.ime, 
•1mbolio, p1oto:r1al f'orms embo411n.g baslo oonoepta ot 
spac• on ·wb1oh. he oa.n, l:n.ltl.4 p:rogressive11 ~loner 
oo-ot41nat1ona ot depth oonvent1ona It the et uc1e -t•• ar-
t1at1o ao11vi,1 h been adeq,uat• or t ull, pro'bl me 1a 
oompoe1t1on tnvelv1ng .. , t hlr l nt arr t d•pth 
w1ll s :rv U a _ • l t'Ul.$.1:'l 0A all4 i-e1nto-"'··-· 
' 
t , nt. • In &'U.o a o · , .ht• o.c i osi l a ar-e 
l1kel1 to show a more oph1et1oate oontrol t the pi.-o 1111 
ot depth atld t o develop aeathette qua11tlt• oomp1e lt1 e 
• 1 , 1naoo as11'le tu tht •o~• nalvt • t u.dent. tn et 
oa e, t h past tnt.per iertoe and f>N&ent opport\ln11 slloUld 
1ntera.ot to 4tttrtll1M the pree l.s, nature ot the -. plta 
mcn,t . Reoogn1a1ng the txtPtinenoe ot !xluae41at, xp l' -· · •.1:a."', .. 
to n"U.1ne learnlng the 4eve1op11ea't: ot pe.r , pt lon, t4u-
at1 ftal p 110 ophr lht to • very 
• · ·a , ps-o •·• e>t l ...... ,, .... ..IL .. ...,. 
Th, var1et7 1ft IJ'P• • ·ot plotorlal 4eptll r-tpreet atat1on 
nt1oned ab ..-e te touai. in 41ve~•• per-104• ot at et71e. 
and 1n bot.b the untut.ort4 arld •·opl111t1oat d p:r•ot1ot ot 
~t. Oh114. ·and tolk art ct man, plao•• a ttm.e-e, 
certa1n epoch, u1 hte'boitlcal. str1es snow late4 or • 11..-
1eve11 ot apace oono•pt1on 1a theiJ.' epeo1t to. med.ts ot depth 
oo~Yenttone. 
1'h•r• at-•, ot oe>~ se, nu~u1r tmporlan.t taoto,:,1 1n ore•• 
tlvt,1 1tbtol\ mu.at 't>e 40Jm.owledge4. These 1nolude ,be ta• 
pondel'ab.lea ot ·an in41vW.ual.•• trle, tb.1 pUN114eoo.r·at1v• 
tmp\ll.st, the ten.et• ot a p~va111n1 rtlis1.ou, -aool. .. 
ecoaom\o or othet external.. a;rt,lt.tr or· wttet1CJ ton, or tbe 
p t1oul l1m1t· tion ot mat 1als. An 1dt&l teachtag 
program b.ould attempt to 1ateg,, • moat ot t hete taetor• 
1 to an.1 raetho4, tno1ua.1ns ·,ao-11 propoa•d 1n tb.11 tu4J . 
Tha alt, ho-..ve~. 11 out e1u tht eoop ot . be tt ,. 
Whll . uch taotore m-, aoool.lnt f or •om• ot •ar1abl.• • 
111 4 pth ~•P aentation ox- moa1tJ tht1r · ane, I d.o 11ot 
bel ieve the · 1ntei-ten a.rastioal ly w1'1l the ba ie pNp--am. 
I n man, .oe.aee, I 11eve 11 wlll btt eho11n that t 




l ets ot h1e etage ot a.evel.opm nt tn oot10•1v1n. 11patial. :re-
a'iiUPal 1.o • 1n · • 
Q. VALll>ATION or ·'.t'B s 
f 1 t . 1 u .111:.S,,us 1 • p ur .. J s.:• : ... ,~.a.v..a•v .. 
tho prtm1te t.,..ai ln<U.v14ual 1t 71e haa, w1t.h1a w,ll~ttiJle.t\ 
l , ·h t 1 t L'\ e. .n ·l a . p , 
Wh1 ·. nl 1 p 
untte~l7t ·g Qn.. 111.L~~LH. t ~al 
,. n. \W 
o·f l r 
· .b , alo. mo . •· et p r • • · · ·, , 
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whether percept1oa r,tere to an 1n4iv1dual · · ovth or a 
communal. level or <1•ve1opaent. The oomp 110n bttve n both 
1n41v14U.al and oommuna.l at7le 1n vorlte ,ot art on the one 
hand, and archetn,e1 t .,. depth oonventton1 on t he other, 
hae been made poea1bl• tbrough reter•n~• to a oomprehana1v• 
experimental pe7cholog1cal st\147, 'J.'he S,h1ld''f goggeptiap Qt 
2 
8pf91• 'bJ P1.aget an(l 'Inhelder. In this 1tud7., repnaen• 
tat1on.al 4raw1ng, Judgment ot modt:1.. d.i,a.w1nss1 an4 other 
•xper1ment• wei-e used as the raeaaui-e and 1llustrat1on et 
the oonoep,tual stage. luoh 4rawusa and their aooompanr• 
1ng Aeeor 1pt1ona and analya1e gaye a 'tangible baela tor 
compa.r1ao,n with the 1otor1al a t ot children, ot u.nt\ltore4 
adults, and ot ano1en't, me41eval an.4 l\8nai11anae oultw-ea. 
Ineotar •• ·AP· h1atorloal etylietlc 4evelopnit·nt 1• 
uaed aa a maineta, ot oompar1s n to 1nd1Y1dua1 •t111st1o 
<levelopment, 1t ehoul4 be noted ,hat the stu47 4ot• not 
prooeed be7ond the perspective stage t.n,1oal. ot the 
Renaleu moe oonoept1o.n ot space. 'fh.11 1,, ot oouree, a 
4:vamatio aeh1eYement, but 1• an a;rb1trary terminal point 
to:r the stut11, eino.e all oonoept• 1nolud1ng thoa, ot epaoe .• 
are perpetually traru,torme4. · A future etu.d.7 ot character• 
1st1c peroholog1oal gitowth in •paoe col\ceptt, bu1141ng 
\:\POD and upeJl'a •ding the pe;r peot1v at.age, could ~ made 
u.a1ns art produotton trom the post-a.naiea. t o the 
1ont1mpos-ar7 wo,..14 tor oomp,u-at1ve reterenct. Su.oh a a 
would require • comprehen•1• range ot re• urcee, be 
1nval.uable add1t1on to th1t swa,. 
The i de• ot oo-ori1nat1ng the tende.noles ot develop-
m1u:1t 1n depth repre n, .ation aoco:r41ng t,o percept al 8"<> h 
and org 10 the•orle ct st yle 1n art h.1story, nae •••• ral 
. t o-n nt_ • th• n~-:.1,,~•-. . - vv1e t or • 1 to 
wld, ho ver, to be re• ewe h re.' 
9 
lxan1 ot the more lmpo:rt an, ltoJ'lte that &J>Pl.J tpao1f 1• oally ~• main untranalaie& an ar. largelr _ •••4 1n eri--
oan 1oholare:tJ.1p.. Thomas Munro, 91\• ofit., Pih ·Sa-:,: Munro 
11 ta ••••~al o.rman d .Auatrlan. aut.·o•e Who produced vaiu ble wo~ka on pa7oholo in &Pt 1n . . r _t o4 1918• 19).S, 
not ably o. H. Stera1 · eri. ·Ir •· · ln1en ·1d• Kuna· ... • .·. - · . • UJ8l Rioh&Nl Mull.fl', . . . 4tr, lt ,t. 1 ZJ; ~ Paul 
Plant, b:~nm&PHD . AU bl.== i.lAD!lOS&t• 19:,5.; 
Manx- Sch~U-o, 1Bt11•, • ,Ant~ op;ol!I ~ (Ch1oago : University ot Ohtoago ?r-•••• 19.sr, p • . ~:Toliip1ro preeen,e .-. exotll eni 41so,uu1l.on on ·t));e txtant t beor lee, 
and thtb! e1mUa-1t1ee · and ditta~ nc••· Al p~tlcularlf 
,r. al.· Uable, ··. h•.·. c,1··  t•. •.··. P·•.·al h'. ankl, ... 8r..•_ . &utept · ··•r tr.•ffbU!• ttru!!tt, 19)8, an4 Al.oil ftiegl, SJcM.1'!•ft!!• · erl, n, l 23, ~ """la a e,uq t>f . continu1,, t:ntii ~stor1oAl volutton et ornament, tlr,t p"'bl1ahe4 ~u 1893; 
Er.neat Gomb~loh, 1Me41tattona on a Hobb7 Ho:ttee o• tht 
1\o••. ota···•·. ·o ..t ·~·'1.et10 .,o .. ·f11·· ·· .  ," fflf°t!! st. ftti (.Lo• .. ·.4on.-: Luni Hwnpln'1e1 and. Go., Ltd., .· .· . 1. p. 22 , tco-tnote 22: 
Gombrloh enum•rates sevei-al 'tbeor1ee. dta11ng vltb ehe.nge oi-oen~a•t between one pttrceptua1 mod• and anothtJt: 
•xt vae the 1nt•lleotu.al taeh1oa 1n Gt~m.an -,., b.1stor1 to 
work wl th . oontraattna pairs ot . oon~• Pt• .. •~ob a• hapt1o.• opt1o (R1egl), pera1aa,1o~nn,o-taot10 (CoelleJtl, .oatP.at1oa~ 
empatb.J (Worrlngex-), 14tal1em•ne:tnii-el1•• (»vo,..:k) ,. 
10 
mvol\\t1ona:ry morphology t, 1neY11uibl.:, l ,nv l 4 1n •401 
t tbeoJ'1ee, but htre 1• varlety ot 1t11on n 1peo1t1o 
eement h 
nature and ext•t• ot two 'baa1o rncAes ot 
two oox-relatecl mod.es t per eptlon. fhtse Dl a, wh1oh 
sa1d o et' t ve 1- h lost 
oeption, are~ qu ntl1 i-otertt a. to · • the h tto mo 
4 
ht visual mo •· ·These are the desoPtpttvt teS'm t h ~• 
••leated to· 41tterent1ate oex-taln 4o .· tnattns tunot1o • tn 
• 
X do not cono-ur 1n lfJllbi:'1oh •• us of •eoao · 'tuat" •n4 
11·• .... •s oono.•ptuai. , .. · 1 , liitol>a.b1··. 1 • .. tan1ng inor•.· vi. eu. · · , . .. _ ould 
SUlJ8ll&t 1n•tea4 •1!m1ted oonoeption1 n •oomprtun11 
oon.,eptloa." aonoept. ar, . a PNNqu1 tte fo't' l.l art 1A 
that some lmaglnative process mue, o rat • A la r 
ot development 1s .· . oi-e llltel..7 o h. ~• a h1Sh11 de ·e1opod · 
conc•ptual 17stem th.an .an ta:rl1er one. Un4oub ed.11 have 
a on~e1on en uttn1't1ons. 111u,1on1 t art, as + ex• 
pl.t, depend.a on v .,,, oonso1oua v11ual pe>:tctp .ton, a vtl.1 
a1 on a ooncomttAtt'I sratematlc oonoeptual :tr ,. work. .. ! do 
agree with Gombi-10.h th.a, these ant1thetloa1 Aeeortpt10.n1 
ttn4 "to ... in~od1.tC)i tale• t1iohoto1i1, • ana n,et to be ver1· 
thorouplJ undelt'stoo4. 
4 . . ·. . 
0tt1gln ot 'tlle use ot tht tera hapiJ, ••ems 1n4e._ , . 
termtnat, ., but. l have no\ totm4 serious oontraAi.otiona tn 
4et1. n1t10.n1. · .. Go.•w ...• ..1c.· h, .. Ib1Jl •. , M,eyeP S.ha.pl:ro., '. ··.•·.· .. pl.$·, 
P• JO, ~Sir llerbeJ>t lili'al;".fl'UI and liu (Oamb2>14ge: 
•~8'4 Untv•~•1tJ P2tess, 1,, , p. 25;.t1 . epe,.i1, 11u1 
1nt:ro4U,ot1on to the . Auetri.an ..-, · b1•tQft2.an Ato1e 11e9l. 
Jtead report• that tt ta meant 1 tc, dteo1-1l>t '1P•• ot et 
in whl h the .to1M1t a.re d1otat .4 lJJ lnwart s<uJ.1atiort ratl\tr 
11 
la.oh ot theae perceptual 11104•• 18 ooru,td♦re4 11mpt omatto 
or t7pioal ot a partioule1r l•v• l ot peroeptual aot1vltf . 
!hat is, ha,t1o pei-oept1oa 1• on.raotes-let10 ot an 1nex• 
pe~ienoed. or eat'11 peJtoeptua1 ·1evtl vh1ob t.• baae4 on reool• 
loot1on ot a ,e,.1ea ot ••pa.ate All4 4om1nan.tly , aottl• •••-
•at1cne wh1oh pro4uo:e a eelt--auf't1o1ent lm.a,p, 1n4epen4ent 
ot environment or epeo1f1c po1ni ot v1ew. In p1c,.tor1al azrt 
dominated by bap·t10 pe~oept1on, th• t 't1l1eti.o ten4•no7 la 
t o oonoentrat e en the d1eoret• obJe,t., 'te°-'41n.g to J1el4 a 
oonvent1onal, eohea at1zt4.oontigu,-at1oa. 
In oontraet, vtaual pttroeptlon 1rtvelv • t nortutaed optt• 
.cal aou1t1 and. Jwlgment Wh1oh aevel.op relational eone•pts. 
~ · . , ., - -, · ! · ·1· • r . .' lil!I ·.-.•, ·. •• 
than outvar4 obaerva,1on, •. while Sohaplrc 1s 4 t1n1t!oa ia mo1'e pr101ae: "r•p~•••ntat1on ·t,.a s:td oil v1a1oa of ~ obJ• ot an4 1te pert,a aa proJtlblate, taogtble, 41eor,ete, antl •• lt• eutf 1o1ent." · · 
.Jean P1apt and. Bir'bel !ft!.Wl d.er, !2• <>;!t., P• x, , 
oredlt. it• ~n,rodli\Ot1Qtt to . l\eVt.81, Paz;oligloga: . l\fti .·~ .. !!. the 1!11l!A (London, 19.SO), Dlft·an1ng peroepti on or N\. o.· Jeot W-11tum.t of the tactile lt1ne-,tllet1o Mnae w!.tbout reference to v111tu11 p,u .. otptJon. · 
Viktor.·•·. Lowe·· n.· .. •teld·.· • . . tv♦ • triet Tl! (Nt.• Yc~ ..k: . The MaoM1ll.a Co., 1952 ., P• · 2, po t:a o ·. e ·· .,- e.k ot-1g1n or ·the . word., . haptlle>a ~,io;,J. P.r
1
011 L144e_ll .and eoo,t, 
Gnelll;:flnal1ph M!Er• . ct 1( "t ~ ' TJ J 0 .. V. , llab. J•a.t . tc, . the .. · ••n•• ot touch, Plato; • .. aense.7 4., to tow.oh, e tteot; S, to paep w1th the aenaea, appi-eneD:d, poroeive, Sopnooltu,, Plato. Lowentt l d 4eaor1l,ee 1t aa a ·peraep\ue.l mode 1a-rgely &epen• dent on aenao1.7~o'tor • 1.e., ta,t1l• col\taot, yi eld1ns ev:b• 
J.eotive . expre·,•.· 11. o ..n. '. p.··.·e.rt1a1.. • · . 111!:pN.-· • .. · •~cui•., .,..  ' '. t.·.r1oi~ ..' .. ep .. ,.•o•., and l1near, umnodtlttd. torm• J.n repreeentat,.on. t. lt ha, · been eugge,rte4 tha., . 11 UMOciele4 torme 1n rep,.e1ent•t1011:t1 . u • de,eor.1pt1on. ot art t>a•td on baptic paroopt1on t• tneut• 
t. Jc, tent. 1, ... » .. J-•o1·•• . ·an• , thoUl.4. .»•.·.· .qu.alif1e4 'b.J. · r• .. ·l!. e1-eru,e to laolt ot organto oo•Qr41nat1on ln mo4tled .tormeJ 
Repr•••ntatlon at tht1 t Vtl ta saor 11.•11 r•••nt the 
tot al vs.aua.1 t1e14 tNttn a etngl• •tewpotnt ah.0111.ttS obJeoie 
in per1peot1v1, as wtl.l a, ,epeo1tlo re1attonahip1 l)e-gw11en 
obJeots an4 or obJ et to anv . at. 
th ,u .. st1notl n betweea t1ito a11·ernate p rceptuai mod s, 
apti a vi ual, clar1t'tee the~ p.eepeo 1'N aJ.1 nt f 
• 
vt ual 
e:n4 ot • 
1 't. Q ptQ-.1 et1vlt· • 41tter. .., 
1 . . v1t ·1 00 0 1 
pa . ,e n •f ,vet · 
hap 1 





to thie p · 11;ulate. 
\itut1? an4 QR:!ii&o or x;ea1 ae 4eao!"ipt .1ons emphas111n1. 
tlle e .xw,t · •• ot ·. ev<.>iut lo.ou-1 •ov·e•ent a:re al terJtia t1 velr 
Aeao:,1 4 aa pol . · -oon\F ta. 8eveJt·al theori ts use e 
pql&r _a, e·r1.p 10 . , •ven w · n ih r ••••~1'be 10 the evo..-
lu:t1oP.Al"f co ttt.loa l>e'twten hap110. and opt1o. WAlle po.., 
l«rtty 4,oee ••r•• ,o 111u1tr tt peroeptu.al c;ont•·••t•, in 
' 1 . 
we may assume as a matter of apeou.1at1Te oonvenienoe that 
tha7 a.re p.,.1m.ar1.17 tone vato.h. ttNlse a rel•t1ve empha11l1 
1n the pereeptuai prooe1a. 
'.tn an tlitrtor-1oal ~•petlt1on ot an evoluti · .ar di " 2.op--
men'I, o~ pe:rhape ae a tl-uotuat1on be·tnen pol.er oentraet•. 
the sen.er-al· oono•pt of a 07ole 11 unavo1iable. · Aooo~ing 
t o the brea.4:th ot h·1etor1oal surve7 ox- the ·aepth ot pe79ho-
1os1oa1 1na1ght, futtant theor1ee put vart.oue limits on the 
4ui-at1on, ettlPt1ns and tuiah1ng po1nte, aad N'petit1on ot 
the 010110 pa.ttei-n. 
Ia. \hi tottward and i-eturn part• ot the 010110 action., 
emphaeis on. the torwe.rd movement stvt1 a st.~aeaed ~hytbm 
to the 07011. Aa an hietCJrioU oont1t'luum ctt an 1ttd.1v1d.ua1 
d.e-velopment, tne retUJ-n le Qllimporta:nt, no m.or, tban a 
hea1tat1on, ox· at illOSt t1. d.tol1nt, 'beto~• the new st.rt 11 
$ 
ma<le. · The b1stor1oa1 oauee <:>t tbeae n•v bes1nn1ne;a ls 
prcblernat1c.. L1tu-Joln ilot,be.oh1l.e 1n §~l'.l! l!! At~ 411cu1ae• 
the tr posstbl• socioeconomic Qr1g11u.1. 6 r r tht 1nttivldua1, 
al tho · gll th1 bfP tlle: le s -f ell. h~ lllO 1t 1 . _ 1 . ·. t~ 
t 1 • i will m· · • o a.tt mpt t~ o out t c1011o 
prol>ab111t1ee, but a 41aarammat1o v1cn.1al.1·1at1on aar tJ ~l 
tul. · Tbe h1etoi-1o l NPtt1t1on auggeeta • to,w~d niov1n:8 
0701•--• helix or aoleno14 to~•• whloh propeae1••11 and 
p r1o41oa11, (thoup at no apeo1t1e4 1ntei-val) cont ota the 
two oon1tant1 ot h.apt1o .and visual. !fepi-eaente4 b7 parallel 
l tne • 1 n o a.rd move mt.ii. 
There •••m• 11,tie 4oubt, that apace oon o1ouane e,e, 
whether 0 0 poe1te and _ r1n1te . in tho O~eek and Roman £i1iJ sense, -ar cont inuous al\4 1nt1n1 t• ill the ao4er,n a1na1, ••• aloWlJ 4evol peel ti-om t he prao't1ce ot artist s. t lh1e 
prooeee wa• mo,i oerta1n1, ol!l:rP114 on bJ every oI••• ot 
th11lkti-.J The struggle to 1-•pre se l'lt _l"tU\l 1at 1oal1J, to oreate an 1llua1on ot _..a11,,, oause4 the •rtlat io 41,e-engage, trom i,is •~• t1e1d ot eene•t1on,. tit- &t the ~o• lumtnouaneae ot ph7111eal eat1t1ee _ like h~an betns1, . then the relatlYe poait1on et such . nt1tte• la ~oupe, ~nd tlnallf • felt _and _aubatanttal apace, w•l.llng up between 
S\loh ent1t1e, and b1ndtng t bera t opthtr 1,n • apace which 
ta also the epac;e v1thi n wh1ob . the speotato:r ta s1vuate,4. · &paoe, aa such, oonoeptual, tnt1n1te, was a eon1ettuent1al !::1::~,n trom the oonoll'tle tpaoee t~et realised ,, the · 
Oont1d.er the, 1nd1vtauai • a mode o,t deve l opment 1n per• 
-ofpt1on ti4 -t styl • S re, tu.41 • 1n art edu4at1on, 
ln thf t\ature ot m-t1stte aot lvitJt 4 1n oh1ld de~elop• 
a PF v tcunda 1en to~ a d se . ·lpt i cn ot 
oh.-.aoter1st1o growth. 








-ve,-. " I 
P"'NUlll7 1 
t,l that _ eults ot , 
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•001ttirmed, Ntine4, an4 -t one1<1erabl1 •• l o -41 the theo 1 
ot u.41v14uel ...t1a\1o d.eve1opm.ent. the· •w•~•• c\e&oPlb 4 
ln the _ ~•l'iJlt:nt ~• aa tollowe: (l.)._, .. sait iv• eoh• at1Q, 
(2) hl or 4•v•lope4 sob.teat!. , tH an 1at Plile 1a , 
betw•• ~ Z} - - tfli)-, - (4)- !'BP\I • ._, -o.a1ri-a - ----lli!lf- (S ) 
111• p ;It I tl••• 
N-Ot all lttd1• Ual.t, IVt.ft ll ra a\ult , ,... -
all these st-a••· Nan, ot the• Nmain oa a obttna 1e iher,tor• _ b11411ke ott p:itJat:t1..-e etage aa r gar-ti ~ •lpg ablllt7, or reg:,eee _ t o -ont ,broQ.P 41 uet . _ • . • But 
••_-_ta. __ , n_c _ .-_ •-_ - .1_•- ·_41_0_- •_t_ • __ • _  -__ ' __ llat _&2_--- _ ~ft Ma_--__ -_ -_ 1vy cs .,_ n __  ialir !ft w1thft'So1n& L.. ~ . · " {fir .· . . . :i:Si1:SZS~•-tSit Ul•I • __ mphaa iir 0 e;J -
»•v•loJ)JDtllt troll ete.ge to etage le_ appa,ef).tl:y no 
d.epe11dtttt on ap oltlo 'traln1 _ 11' e;rt, tho\\lh pJPOb,ablJ 
capable ot "bel atteote4 And. •c;,•~wna.t aoceleratt4 "' 1,. 
(lap _ •_ i--~ent_-•&i._ 4 :t_• 1a _ l .atklng o_ n_• th_--- ta P_ o1_ n : • ) Jt_· IP_: P_· -«rent _, 11 tonls to go on to •o•• •xt ·nt with lS.'ltl• or n.o 1n~ eti-uct1oa · 4 _ Whatever- leaohli\g me thc4 U ·uae4, ae • i-es\llj 
t _ge1tei,~ m ntal --~ pe;r~•Pt•al_4•v•lop11tnt. n•oUl - co• or4iaat1on, ohaer,atlo~ ot popui.- art.1 
Insotar aa • : ,' h1tlo,,.Jo.:t •tu.At ot 1nd1v14ual art4. .ow.p 
•t11, e • • • 4leo1o · a t al t . , , •• in 
8 UIWG , !I• 1t., P• 222. 
'DIJ4· 
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the d ve1opme11t ot t rm.a,• Ju t11'1 •tlo tt • al 
1, t ak a toi, t peA-sogi oAl a ot t b.te , , 41. 
1.'bere Nte ••v• 
at1on ot a th o:r 
·~t ten. av r 
wh ·--- ,,, .. -a. 4 tp :lit · 
1 ' »18 w1 t: •• 
dtp . pi, Mnt ,1 ft 11.1 not th • 1t Aete. 1n,an1i ot ari1at14t 
' 
0 tl Q. he~ Oho1o bl tw,n • 
• , p .• 28?. 
17 
l'Ml' 1 s an 
t ohn l "dltl 1 
ehoU14 peJill t · 1ttfntr appJ-t o 1•11o_a t the 1ntr1n1l() m, rt\ 
et bts woltk· b¥' 41tterent1:a,1na betw • hia toohn .a poest• 
itle1 .an4 . • • · IQ.-S:J . f e . x- 12 
ot 1 t e ation. b~t ateo ot e.x 
o 11q1• 
ne1tht!' tnten4e4 nor· 4ea N en cl 11 
en••tv 4 • ·t 
fhe- plan ,r sea.tel 1 not 10 i, ua•4 • d , 
• l t- t - •• · or 1 .... a1H1'1t t -
tnc1 · to • 
11lf; .an 
thtae J>f opoa- 111 , . cvap ex, r a,ai 
rnodlt1o t 1ens l oarne4 t'r.om the et - r ot aotual t 
~ 
13a. a. Qo1#1l!J!l't@. ffl .sa. u o (Bew Yoi-11:: :, ani.heon look. , lno. , l . · l, P• · . · • 
at 
llf;lal'lR. f ~. ,l.w. P,9,rmz: 5lt 1~:tiott 1•1! (JJJoa'l!On: ' -fffl>,. __ ·•. . - _illi 'f?_·•  ·· _aAA_ . .,._. ~ :•,a• _ J 05·0 _\ .. ' .-- .. . •.' . .. . . .- . . ,. . . , 'il~• -~ -~V.&J ,;',.,.,, . .. v f .._. 7 7 f • 
18 
r ot- ind1vl4ulll oapaoU;1ee and .4ttte,enoes. iaob atud nt 
should tel eot an obJeottv, or 1111 own 1rhich oorreapon4s to 
the general hamework -ot the problem. '!ht e4uoat1onal 
results tftom foll owlng euoh aa outl1n ot tud.7 ,a,houl4 be 
conoe1ve4 ct as an outgrowth ot the student'• own oxper1• 
mente. errors, and aonolus1ons, nver •• pr1no1plea ot 
knowledge dopu1t1oa.ll7 e1;a\ed and unqtutet1on1nsl1 appltecl. 
I t was and 1• eeaen.tlal that mant.1n4 aesim1J.ate ex• 
por1•no• • ot the paet, _but _not. l1tera11J., not w11hou.t 
cr1t1oai an lJsia. - 'lt'a.dttion must be 4yaam1e. It oann.ot 
19 
be a e~ at1ve agent 1t 1, 1a mec,b.an1oallJ 14.optefl and 
ob.an.pd 1ato empt 7 oonvent1on, 1t 1 te: content 1.1 l imited 
to v•r,l>al11at1e.n1 oai1, ignoring one•a OWf.\ expt ~1•noea, 
ob.eervat1ona, Md 4 · 4uot1on•; it it beoom•• the repet1t1on 
ot r epe, 1t1on1. To m••o•1ze faots one haa never egper1ence4 
Ul NUJult only in showy 4.emcnst~at1oae ot unN!Jl&\ed 
l•~n;ng.15 
The- etua.• nt must bt inYQlVO-d on all level ot th1nit1ag, 
feeling, arid do1ng,· so that ,be os.n aolve a problem b7 
txei-o1a1ng hls own pe:roe,pt\l.al, ooaoeptuaJ. ana. aeathet1o 
potential tor ~orih_. on11 te «ming •2(perl• noe baeta. on 
the prera1eea gtren beP& (l8n ~veal to 'ttbat. 1.xteAt a di:teot 
41ecues1.oii o~ •~lanat1on · ot the- pertinent theorl•• ehoul4 
be used. ln suia,. the t otality or all Ntlat1oneh1ps lttd. 
tteterm1nante i~ ·o .tl i'tJ o-anru, t b ct s·or1b a. 
An analos1 between 1nd1v1dual gi,ow 11 i n .1p1ace oon-
cept1on aa4 1a ti-en4e et n1atcr1oal. an4 1n41v1dual •tr• 
liatlo developunt th.al sugpata the toundat1on fer a 
20 
to\lnd teQhnloal progXtam ot art te htag, v1th empha.e1e on 
the ra.otora ot <>ompoa1t1on and. depth. An ed.uoat1onal 
phlloeopbf base4 on the stgattto.anoe ot the p .170.hology ot 
pareept1on to 1ea:rn1ns points to a oour•• ot stu41 planned 
as a series t gradual.17 1.xpancl!ng probl ems 1n t•x-m1 ot 
depth NpNa nt at:lon. A collatePal result w111 be a 
a,:'l.duallJ inoHas1n.g oompltsity· 1n the so.ope ot oompos1t1on. 
No oonvent1onal solution• intpoa 4 fl'om oute14t sb.Ould be 
1nJeo·te4 to deprlve th.e student ot hta nee4 to 41•oovex-
eo1ut1on• to'I' b1maelt. 
Be.· •• o.· a.u.ae .a ••n.1a· :t·••·.io.nal.··.·. •t.·y. le f .. aa a late d·.• •.•lo . pment._;J, 1n e>ont:rast to aaa11t loal at7lt £i.• an early on!7 p-ow• 
through eucoeeatve overla,• or teohn1oal mo41f l.oat1on, it 
may be adv1aable . t c . tl"a1n the new. pn41ratton ot ai-tlete bf 
••an• or a ae.r1ea ot ate.pa repeating the p~oo••• of 1t• 
h1stor1oal developJ1eat tram &l'lalytioal antec,t4enta, .1n• 
etead ot6.· ata1ng d.1reot1J at the eventually 4es1red oo•p11 .. eat1on. 1 
Oon.o•u1;ra11on on one m.11Jor upeot ot oompoa1t1on, aa 
depth representat1on .or •space," may .eerve aa a pivotal 
oonoept a.rou.n4 whloh other aepeota ot compos1t 1on •••• t 
olueter, ten41ng to draw all ot them 1ato a working tntei--· 
~•1attoneh1p 1'1tll 1,. to epeak ot d.ept1:J. o~ •tact alone 11 
.an abatiiaotion, an4 thv.1 nee•••ar111 1na4equ.ate 11\ talk.us 
ab ut the qua11tt ot a work ot apt. Suoh abe'tJtaot1on• 1n• 
varlabl7 tnter or $d.m1t all the other n•o·•••ar1 oomponenta. 
wh1cA I attempt to t-1tl aooo1.u1t or 1n d\lJ course. 
I . I L . If . . t1 ·.· . l I 
16aoth•oh11«, ga. slt., ,. es. 
• - 1\$.ES 
analo 11 a have 
p 1 
n1-al •• ,1m ._ · . •JWo• 
:spe o ltte.4 howeiro:,: 
(l} At-t n1stor1oa.1 a1U<l.1.ee or1en:ted ll\ p 
1 loll a,iermit1 , ., ot 11t11• to .. p 11ou a hletorlt 




TllffAti,11 •.1~'°"W~~-.... J.16,U_,..9 9 l. 
J>Oft 0 ' 4.- 1' 0 
I,-, l i • - , .. Iii' _···1 ., .-, 
' - ' 8 , , 56). 
eh•pee matt bt ohUtu:-en who ws-e aleo -.at,i lo Ju4 
pc- l• .,._,. .. .,,.,. ·. •~:n.,.~-•~1m ~ 
a 
r· 
ol 1 • 
(J) ·• . p"ll 1n 
tbt aaa.l711s Qt a,:ri; ~ o- p•r ~-,p~'4 cons14e .. at ns have 
been. helpt\\1, · 1m 1p1ot.i ••ttr enot tu,141 to tl.01, p ~ 
~ S,·O 
(4,) ft l':1.l~N~~l.00 
· or•, - 4 ... t • o 
ll tt 11 , to ll 
(J ) Di~ ot o . · ep: 
1n 1 b . I a-at, ·.a · 
.x · 1tllll _f\lA,. t t o m1u11, 1 
·Abt ot .a as- ot 1;J . wvk wt· a 
wt · ~, 
n tpf\Jl . 
t · . · · .. i.na , ~ •s 
l\$.t\ ,,. 
, 
'l'he real aubJeot ot a, 1• •.• to be •ought 1n 
oerta1n tun4uent"1 •tr~otural elements ot our sense •x-per1enoe 1tae1t • 1n llnea, deaign, in a.rcsh1 te,o,ui-aJ., 
mu11oa1 toi--1. Th81e elements ai-e, ao to epeat, omnt-
p,reaent. ri-.e ot all m7ete:r7, tM7 aN patent Jllld un-
oono•aJ.•4; thf7 -.re T18ible, audible, tanglblt. lts 
2) 
From the oomparat1v• ana11111 ot the perctptual an4 
conceptual or1g1na ot d•ptb representation aftd aotu.i 
p1Qtor.1al ev1denoe, 1t we.et P<>•eible. to d1•tlnl1,l1en •••e,-ai 
d•v•lopmen,a1 stages. '1'h1s .. qunt1al patte~n ,uggeated a 
logioal tramewo~k tor a ocv .. ot atUd7. Thua, each problem, 
oompria1ng a oh"i)ter, ••tablithe• some repr•••ntational 
11m1t1 tor a oompoa1t1on, b&etd on a oo...or41nat1on w1th a 
gtven l•••l ot •paoe oon~eptton. For th• e1m.p1eet con* 
t1gurat1ona, i.e., oub1o vo1Ullta, 1 haYe p~eaente4 aome 
d1agi-amniat1o 1Uuatrat1ons. 
It should. be clear at thia potnt that an,- thoJteugh 
t.e et1ng or the program w1ll require llloqth• or 1•uis c;,t 
exper1ment under an ad•quate variety ot oond1 ttons. Ob• 
viQUSly eueh teat~ go tar:- beyond the oompass ot th1• 
tentat1v1 exploration. Here we can onlJ set up a pi-e-
l1Jn1narr teaoh111g outltne that appeare to embodf a. ta1rlJ 
adequate proJeQti~n Qt the t~or,. Ita val.1d1t7 no~ re~ta, 
1n th• mdn, on the author1 tf ot the daie c1,r1ved t'J'om ~ 
e~pe~tmental t1ndlngs of Pi-a•, and ln.beld.G-r'e psy~~o• 
log!,¢al s tn+d)" and en. the ool:'Nlationa l l>iave 'rtlade between 
N.Y.: 
Cl\ o ltl 
seatatt.on. 
'the trpiewo~k. to'S" th o 
aeq,uenoe· t the per-oep ual 
·Tl\• . .q o . lt lt 1d A •. t 
r«ll in41 p•n. 1 t•a .\U'e, t,:r • ll 1.lagt l• p n ent pa 
1te pi.,eoe4•llt e.tl4 a p~e1'equ1sl.tt -tor wbat tollowe. 
tea a ot 4fp4'h NPN•• .. ta t n taa, romf4.a \Ulohanp4, t 
- ~1,, are ~. fo . i,&,_re t l tlo lp 
xP t 8 rta t l oll\&H' ma, · - • · l 
lllp r 1ed•d:. 
Oh-p -ere Xi . - VII • . · ,1 :rapt • 
iaoh. ob.apter tub41v14ee 't -- material along tabJ.r oLta:r 
eequen,tlal 11~•• ftextl»lt enoUO tq allow to~ • llttl 
slluttlla_g 1ft thl lnd-.vt«.ual teaoblfl.l ~op111.. '1'ht- Pl -an 
shoulA be Ng8'4:t4 not at a r :1gl4 •t•-tem, but a• .-can ••'11nt, 
tr .. lns the ••~o• ter-nttnohl• and aentJtal. oonat,teno1 • t :_ 
v11op•.ent tt11'1d.n the context C1t depth i-•»reeenta 1 . • 
ollt.ptea- 41v1•tone, ot oo~••• ...,, mcum., to l>loolt out the 
pn•~al on•t ot th,e evolutto1. s •• -bltf.-rluea ltl. tht 
Alvt !> . or : ,. a . i-1.a m tt ·•it 
1ne 11 't'• r . ••t ,~ &U . t t · . -btne lll'·.,.~• . iittr. 
iaoh hapter 1• 1u.b41vl4•4 e to11on , ( ) l~o•l lo1t f 
th.t ~ . l tm, ( ,) 7 . lt l gio Oh M ct 18tt ·c o 
tion. f. 
••otton •laboi'ate• on he obJ·•o ; .-
pt-obltm, tfht ,u,,on4 stv • , ,,011 logtoal b. po\U\4 f • 
p,-oblam in -•~• ot s;ao• oon•oept1on, an.4 -• thll'O. <tet1 • 
ioal r onY1 . l na ro -·• · r a. pth ~ 11 . ,a io11 
, . ,. 4 .1n ·· aampl s t:to ~ h1et t anct ~ m. • ll~ • are, 
1A fl • or an!"~a:'I IM le l,. et 
-· noap1i i oa wt • l . &11. 1alt P. o\\ 
cl tit: · •·"'-ii:•~·--_'ll:.'-ri ·1 · 
of· p · •~1,aJ. ot-~t.za. 1on: ll .. , , o , 
@4 ti~ , 1tt J.o , · la lonab1pa on he pt tve 
J l .:, , ill f · , · • flt' a · 4 · oal 
la · "n• tp , ·•ill--~i,I' e .. • t 1 
tb. Qi t O Jt 1 
h · 1t1 · • l n 
1 ·-OI ISN'ilf q· l1t . l ·•• P•• 
th int 11>1 or -• ·1 •Oil, the• m . e1' 
b l" , .\tM. ,. ,..., 11Dl11 tre hav •· 
calJ 1 th . 1.P , , 
-.a-4aa llil!llt:$ l,() • 
gon,sent, 
In a bi-t•t pttt?S.•w, tM rtrst probli a, preeentel $n 
p " II , ,.BB'l~ns .JI .i 1 • t t 
oo -aito veit\na.n b nn:,-oonc1-e t ;J. 
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b7 a great clepend.•no• · on tM mental taap. 
ftl• aeoolll.\ problea, Gh~t,_. III, requ!.Pe• the t-f1at1ng 
ot seTaral t1glll"e• o~ obJeo,a to •410h other, a procedure 
at1ll dep1ndent on a tol'Di•l1t1 detel'Dllnt4 b7 ihe ldhtal 
SJa••· 
Th• th1Nl probleli, Ohapte,;- IV, u1wa1, a 110:re advanced. 
pel'oeptual aot1v117 l1bk.1rlg mOP• ideas, and requ!.8e con-
e1derat1on ot !"18\U'•• w1th1n a fixed t:rame et r,tereno,, 
vi~ beg1nntag notS.orua ot pe:rapeot1 ve. Thie ohapter al•o 
sets up an o't'eJ-.-aJ..l plan tor ~ :r••&1J'l1ng chapters ot ti 
the•l• wh1ch d•al. v1th the "oono111~,1on ot abJeQt and 
perapeot1n oo..,;or41nat1on and 1n vh1oh •~olldean oonJ1tano7 
and proJeot1ve Shape pla, a 07 rol•. 
~tet Y ~• OQnoern•d with ~he ~,c;pan.e1on ot the 
spatlal. •nvuouent in which obJtoie are lQoatod. Qual.1-
tt.ee ot a1i11o•p1Mrl.o ptrape~tl•• •nter in, lln4 new oottet-
pond,note bttw-,en the r-eai :Md -.ppa:rent propePtiee o,t 
obJeota_ar$ realt-d. 
Cb~ter VI opnt1n•• the pi-obl•m ot ol>Ject oonetano1 
w).th ohangS.ng oonc111.1on• ot perapeot1v• bf ~qubtns a 
r.estrlded apa~1aJ. •noloaur~ wh1ol\ ent~"• mo~e piteo1ee1J 
OJ'g~1ied 9Ql\\t1on• and. gtye-a A IDUOh lmJWOT•d. .. n•• or 
.4tpth,. 
~ing 1b.$ff latt•~ 'JlA.8'1, tJ>.ought and pei-ctpt1on 
1nte~$0t more ~oro\lghlJ, '"14 thl etudent•• pe~otpt1on 
begina io be atltttnoed. and Nintoroed bf h11 oc>ncept1ona. 
Ir th1s, i-oo • •• 101;0 ts pa,ttlll.lJ a.bl•• 1\ll>Plil\l 
ion, d 'ClltlOP ~lQ~!Lon, ~,.,.ts 
0 
it 
~- - ll>l 'bo 
, tt1 1e . or ot ,.,a.1 Pf:l'f p ·. 1 , o 1• _ 
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t..c:o.eri.ing to -11 obst" ,1011•, tc-l,..t,e~ 1l 
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ev.r'taoe • u-
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.oi ~ ... alize , -at1 . . . in 4eti._.. ... _ wt , n 
pro ·l , ,rl,tb aa · .x ·1 -al a1u:1:ra 1•e t 1 n Ul . · 4, 
· te .\11' . ot epa .-J... 1 m;.:um ttori 4e•· 
,,., : · 4 ·,1 ·lllat A ln '111 • .,. . P,P. -In · l1 
n r a.i pdJ@ol ogita1 .t-amen,•Al• ot .spl\tlal orcant.-. 
J.&t:1o ·. \p. 11).e · xt, .ot ten. 
• u _ .. t' .1 
0 
at 
ct .·.he "° l : 
!he 
oat . ·., t 
4 l u · l'O :pt 
1• . 
(2) 1. l •le .. , · 
l p 1n ·1ro .. lit • ta tbtm&h' OX'· a•s~• _ lo• 
Where oono. ·pt• tr1••• th•~• 1s a oon•14erable lag =~~:,:~ 
pe"ep11oa untt1 well a1011 in.lo oh11ib.Oo4. »•»• pe.-
c.eJtioa 11 ectetrtttalJJ oom..p~•--• b7 the ase- ot two reat-:a, 
'but ·tbA al>Utt.r. $.O oonetp\o,at.1t.• _.,.. ~•pre:a•nt ••h dep h 
U 01 . ·1: T . .· -1i .-. ·. 1 _.. . ao .... ·'' . '
•~o•P .iQ~, • ·. g a ot t-he .-11 i, 
2 · 
p~ooe •• 
'fht ev•at ual ;,o~rrt11nat.101 ~, Pttce:plto~ aa4 .- a-
o.ept·1Cln, _.tA.,~g the lag .betwten tt1••• 11 d.e.Ptn4e11:t ·UP • 
3 
• 
1 ._ .l of qua111iattYe ,pao• oonoopt1oa t.rmff4 
~~~-.,~• l,. l lo e .-al 
. !'-4. J I , $ ltl 
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Q"' \ _ p . t. a 
ot tlon o.o~ l'4inatton -~ ear17 ptrotp1i\W. .aetivS.tf, mlqh 
.m.-, be ,t~her ·• n pa.t1e1v1 oi-- 11.mi,.ea, oonoept¥. iaa.tiort 1, 
it, ,:. · It _; : LI ... . 'I . _ C ··: · ; _: 
.• l?. pp. )) tt 
JP• 4, 1$) . 
lmtl 1J ltmt.iect, 41.lf>l 1111 
ot the cibJto"t. 
T lle 
eh - ·e 
tent!. n 
h 
b 1 • 
actual o~ rtcolle• 1tti. ex.,1t>r'&t 1.01t- ot . '>1'3eo11 -t• p~ · . al, 
pe~o PiioJ\ . ~••»1ri«. ol,li, 1101 tff. t <P. ••• •~cm pell.~ 
C'$ lT - tp9tl4fn\l,.f'. ot •1•• '14. ,oat• ·QOftft~•l••· O&l'N• 
~· :-4 O . j O , ~~'--.:, a4 tJ!li-,nnGtn · . ~ -
1)01. i 0 0 
4 , I ti 1,;-.10 •'. 
a . · ..1 . a 1 
th• J.tve1 ot. oono,ptual 4eTfl~,~t. An« all. ·••tlll nao• 
c•onotp\l:«,ne are &lb.1e?t4 tlUto- trl41 ant •t»itt~ ea--. ' 21+ ' 
Jt _ t ,r) · . ~ at.!. • 
............. l , 
, 41• 
~ te, l •• ehap 
tor t1gU.rt. J)u-t or ae,lall.• are aee-em ltd _Jot. 4 ln 
app:r _ rtate p~o1tltl1' .ana■m.ent. Ox-der rete ·• 
··• toll.owed lit t r1tntsa11oc ot •lt mo , • 
<'losUN ta a d.esol"lptto• · t ·t1N- "aul.1 ot 'lht . J'd.tPlag 
· rooeae, ,m.toh 11 .lfll:tlal.11 an c>.,-ratto• ~t o.o-o - t naitna 
tb.tnas 1n apaitial. autoeaetoa. to 1epa,ate 4'1.lrijpJ from. 
voi:i~ AM · ss,111>1• thtta -.nto -. oi-4tzte4 • . it.em, ~on.v• r 
prlatti••• •s1a11·1ehe1 • k1i'4 ot 001:t tnuou• re'l.atlon.ehlp 
tl:\ro> . ,1me anA move.meat. B.Uoh a proc••• le tnttl;IJl.1' ••:r 
t.•t-11l.t1vo, oloe :i t1..e4 to an.a 4•t• h\ett bf hai,,tca ptr• 
~•pt.l o • 
• 
tt1v. 0 •• 
pro&ttA · · 
J lltP . tt·1 n 
r• lat to . ld.ltp . - , . • a th . 
II.II Gf t~e i.»t ~al 
, o -••' 1t , 1. · nt · -
p~ x· ·11;7, -, . .' - tt n, 
l t I 
"' . 1 
' t. 
i-.. Wb th the . 1.tt.o·tl .·, 
ot tnQVeJaeai bew••.n . eta: 1. du►-e <rt or ~•~•• l • of 11tt11 
Wl1108 to ,. thfU' p'1i»1 1 1111 ,.......' ............ ,,,-
in · l 
11 ai, •• 
to , pe-nttb t · le 
~ P• 1t1 .ll t an · 
et r l. · r'-'••~• 
of 
119 ,ta 
CO 8tl U-- 8 • CfP.1,""."!.Gt~rUll~tJl(UU. as 
1q. 
~~~~~Dil-.["fllo'IWiliL•,.._1:P• ,_ p _ 8 ,at10flal Uilll\'Jlllll!lilUikJJ 
m"1tt un14!.reo.t1.oSlal 11ov•m♦t1 ~•·•tJtiotl••• ~4 at the 
time, geacrral. peroeptual. 4e· l~P•~n,t p•omo4'e• :ll.' at .. _. 
ne.-tbU .. tt,. Bow,v.er, 1ft thl 1.lt11r1a1 atttlllp.l to ¥'tY•~•· 
a ·••·<t\ltnc• ot ot,Jeot•, t llt orA,r ta otie'.n 10 st o:c- Qontu1e4. 
ln Pl~et'' • expe.rbltHttal N eul:~• ttsttna the all11.1,, · · 
4upl1qatt a g·tv•• 11ne• Ol'deP, ~---· ••• t : · 4,\1 nt O·Oll• 
tuaton t t h• 11t&lle t•Nt ·tr♦eutttng S• 1na\,lll~r to 4upll.• 
oat, ~h• o~4••) 'becua.u.1• 11 rema . · " · 11\ •*le tor bath 
po• t: .l .ottoa . , , ~• · ba .' tto •• · .. l,.lo , 
11· ., ,. 1'4 ·J" how. ·ut l'l.._t 
l. ..... ·1 J i .•. I · 1 .. . -. 1 . .1 . - J . ) 
rd r • ·v ·1;ttlWlr, .... ;cv 
:r r, l 
\it . 
i-a t _;l,• m•JH'IU:ll. 
r b kw 
1• r trA4. ~ 
crt P. 
n d1J"eet ()ft. SU 
<b u ·• gt 
L v• lY l , !t t 
l t-y . or • ,t&mple, the, 
b 
. d l«>w n .. 
•n ~ ti~ ot lat• · 
itcli 




ff 1: at th 
I 
• 
clotui-1 ••1 a1ao be UtMlfea,e-4 lo , •• 41menatorit. tn euoh 
, •• , •• .toQd. ln. IIOfd)4h, or ~--11''\Q'$ 11 tl)t b.011• • ., 
be giv,n, enqlose:4 •Jmlol.to.a..J.U .tn t~• 4 .,: 
two-Almen. ton.al l>oe&ai-~••· ln.o.toeurt ta ~• tt'bet•-•·•" 
•• "' (w, ,. 11..1 .. . 1.·.· !l . ·.·· u.1 _ ., 
a& ·,_ -14. , p . '11. 
8 
q n I 1 
• I 
1. • I 1, 
1..,.gest encbtoles bo • !bree--&lmtt11t.onn encloaurt ie 




ox1m1 ·1 , po 
' 
and enoloe~• ot p .t <&, aa eyes p•t •ttlll# the ·t ·aee, or 





·ull I' 4 OUIS1 •t s t'·1 _: or·· 
point •P th$ oonl1n•t,, ot .the ;pe~otpl.tlal p~~a•#'$, • 
tao.to.r Whlob tn.ab.l.ef tlle NPN·sentat:lo~ p:r.04••• to, t,,e 
aQ -.cui .. ate. ex;e•i;l41t.1at.t • ot ·the ootio;•pt11al 1..,aa,. 
,, 
Wl ut th• 0011pletlon ot thl. :role, •"•" topologtoai 
p·o 4 t rsen , ,tor 
• 
• . • • In dravtng, e.-ven more 'lhaa v1 taot1, 
k1nea\het1o -Qloratton -· 1o pereeptlon, th •• 
ab trao'tton t spatial ton.a ta not Ju•t a matte,- () 
t~aottng ti. moi,pholog10al tea • a .. ea. obJeo, i1u-=~~rin· 
th i1v1ty ot the sub eo,, tn though auoh p nn111•• 
do • 1n taQI tattt pl, .- .-.d .cia a.a • oon•t 1 
lO to~reapo.8411;18 hf•loal onstru.ot1 n. 
• 
at.abl1shment or a pol'Jtt ot . retel' noe, as a star$in, plaoe 
an4 to which the subject oan ?'etUPn, 1n order to oheolt and 
reoheek hi.a peroeptione agatna, h1e ~.epreaentat1on., g1v1ng 
h1m tbe oppor·tun1ty to mod1t7 ht• expression by the t1-1al 
n4 error %P r ·l e1 or rn v1ng l)aok nd for t the 
reterenoe po1nt, aot1vei, and mentally, in an v r..-1nQreas1ng 
ett1c1eno1 ot oomp&.1'1eon and mod.1·t1oat1on or repreaentat1on. 
Suoh an operation oQnet1tutee an equ1l1br1wn attained by 
30 thought. 
1th the achieveme nt ot the reversible mental pr oeae., 
whei-e bas1oall7 oorreot 1deat 1onal rel~t1cneh1pe are rea• 
l1ze4., there 1a payohological rea41nea·e tor the problem 
presented 1n Chapter XI, where this level or development 1• 
ut111ze4 1n the to;rmUlat l on ot a figure. 
JO 6 11)14., p. • 
'IHI J>EVlt.OPMIHT OP A fllGI& FIGURI 
01 A fWO-DlNSNSlOHAL S.UBIAOS 
In th1a chapter, the seq~ence ot the et \t41 btg1ns. The 
oompoa1t1·onal obJt otiive 1• tbe dtYelopm,uii ot a e1ngle t1g,.u-t 
on a p1ctor1al 1t1rtaoe. The problem is 1nten4e4 to e 11 into 
uao 'bht oharaotertet lo mtane ot p17oholog1oal 8 epat1al" ors•• 
n1z t1on aesoolat,d. v1th topologioal apace wh1eh wu 1ntro-
4uoed. 1n s.tot1on ct. ot the p:,eoe41ng chapter. PoJt aubJ• ot, 
ti,eed.om of oho1oe betwe.en h\\UINI or anlaal figure ahou.14 bt 
allowed, eo that the •~ll4erit. 1• tam11i.-1tr v1th and 1nttreat 
1n h1s oho1oe 11111 as,sl:et h.1m 1n Ua111ng an expr aeivt 
t1gure . 
the p1ot.oi-1al surface 11 to t>e a prep-...4 neutral 
ground, .an4. a l1m1tt4 bl.a.ck. and V.h1te me41ura 11 probably of 
eutt1o1ent ranat tor the n.aturt ot tbl problem. It 1• 1n.-
ten4t4 th•t the t1gure 'De 'baael on a mental image or P• ool.• 
1eoi1on <ltr1ve4 tt-011 tae'tUe m1cl •1.au.al peroept1ou ot plant, 
aaSJJ.al ott buM to"8, 71el4in.s • eloaea, oompoette shape. 
la eatlet7:1ng the requ,irement ot • ellaou.ettt•tfl)e 
tlsu,e, a.a t.age 00'114 'be prcdu~~~ by a.011.neating tie 
oonto~ ror the outl.1ne ot th(t ttaur• ami. unttonly oolor• 
.' 1ns the 1mier .area. Or ln a r•••r•• jJu1taua,, th.e au:bJeot 
could b det1ne4 bJ 11ne el.one, or w:t.th a o tras1n.g baok• 
1to n4 to•n f tlie-. t to uno liAe, l .,.,. 1gur1 un• 
colored.. 4 preh1stor1o hunter' b>l ins powd re4 p1gm.tnt 
through_ a tube aroun4 the pe:rim t r, . .< ot b1s own h an4 pl.aced 
a1net a rook aurt a~e, or a ollil euperimpoe1ng lea'V;' e on 
blµeprint paper and exposing the.an to sunlight t o leav 
hits 1lhoat1 t'be are element 11r1 t2tample ~ 
ln -ossenoe, b.owever , while stt.oh e• s.qs m~ oou.-r 1a 
p el1m1B. · 
of t1 , I 
quired, \fltb prtmai-1 dependence on memor7 for the nto Sl&rJ 
data. Memory 1e the Jt4'cord ot ~ past - e-.pe~ienoes. The 
Pest:r1~t1on wh1oh direots etUdtn'tis to relr pr1m~ 111 on 
recolleotton, and 1\e conoeptua.l f ortn, the mental image, 
t.1 not q b1tr~f • :It ~• M attempt to gt.,t the student 
start ed at a natUPa11y tun4 · ental level of ~avlng and 
eompos1t1 n be-tore he e,eP -•barks en a 1110 prote a1oftal. 
our-ae ot s t u.41. . 
~ ve. Mem r f lmlYm,. • • • . i t J.s the -nat\U' .. 
tena.encnov· 'peopie 7 oeriw . at ttrst fl:'om ff 1119mor7 _ 1aagt ., ff 
the m.ent lAl p1etutte one NJtains ot tam111 · obJect e or t J l)et 
ot obJeot. S\loh • memoi-1 ltaap is a oompoe1tt ot •al.l 
previous v1sual ,_ ta.c~11t. expe?'ie~o• with a g1ve-tt t erm. 
Varlet or _fleeting 1magea cit the obJtct 1n mov•menat, undtl' 
o ... ~• er- 11s\l1i, o . tb. -I' p • .~ nal qu 1t1ea ne.ee· ••·1-
l f oantel out. ••••• th• m o:r, &gt a • a 418-t1no11.7 
al 'tle a &Pso • • • • 
a, oonvaet, a oourse 1n lite drawing etl4om i-eetr:tots a 
student t o h1a current 1eve1 ot eee1ng or ooneeptual1&11\S, 
aa doe• thi e problea. Llte aa,,ug •••l"o1••• a:r.• ueua111 
c1e,1.gn14. to en1,ars1 h1t exper1enoe o }lelp hui oonoeptual• 
l ze tne aee1ng proo• • • fro,$ var71ng po1ata ot ,mphae1a, 
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e.g •• llne, plane, volume, 1ture:, eto. The pr esent 
problem, to tormuiate a t1gure tJ-om •••orr, .el«rte th 
etu4tnt wbei-e b.e 1• , al.thou thie po1n't v111 be 41tterent 
tor ever7 student. ~• ver, proc••• l ho\lld aer;ve to • 11• 
r, the et\ldent• • r ••ouro••• br ••tabl1ab1ng 48 tmme41at 
personal oonlact 'bet.ween h.1a ooaoept and b1s repi-eeet)tat lon, 
ao that the 1ntes:r1tJ ot ,hta hab·tt raa, l>eoorat tbml7 1n• 
gra1ne4 betore othe1' eupe1'.1truoture1 ot art tr•1n1as an4 
exper1enct are &.44e4 to 1t. 
Aa to oho1oe ot ,uoJ•ot maiter, wb1le pl~ t t or in• 
might be 1at1etaoto%t1, the ~•◄1mena1onal eol141tJ ot 
animal an4 hur,,um t1gu.re1 'W01.t'l4 •••• to Npres,nt a sre• ter 
ohall•ns• and th•r ete>t-e t o oonartitute a "better •-~o1s . tor 
an 1ne~ot1ve 101ut1on to the pro1>1em. • poas1b1t pro .. 
ce4m-• m1p, b1g1n v1 h I llne drawing wo:rke4 out bf de• 
velop1n.g t he oontoui-e ot t he obJeet. In o.rde.x- to dettn.e 
oleu-17 a oomplete ttsui;• sgti1nst the around, the area 
wttb1n thi oontour- ma, be t1lled ! ~ wttll 1011', \.lnm041f1e4 
oolor-. Slmple line.er .and, t:onal mo41f1oa:t 1on.1 nu• be neoe•~ 
eu-1 1n ortei- to a.et1ne ltrlbs, -clothing, tao1ai teatu.Ne, 
tto. 
While one cannot have unquallt1e4 expecta11ona that 
ad.u.lt stUdent• w111 be at a pauine ltv•l ot ps-1m1t1v 
spatial oonception, 10 th t 41.reot anal.ogles o•tween t htlr 
work and that ot oh114Nn cart be aade ., there ! • • ooN:t or 
va1141t1 in 4ev1e1ng spatial p:z-obl•m• that blgln at the 
beglnn1ng. 
An e.nr ~o 4 r • ·_ ••1 ·n 
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a,onac1ouene s 1a no'I a6T· ,:t· 4, but it ta ••·a n ,1 t-or tu 
inatru.otor t o k w th· o J l t s · 1e11 arul deve-lop •nt ot 
ooncept1Qne ot epace vb.lob lead to 1enulne oo-ordtnat1one 
ot 4.1mene1on and. depth, 10 that thl level ot • aoh etud.ent 
oan be rtcogn1u4 aria 1d.ent1t1e4. In t ,b.1.a wa,, an t.n-
etruoto~ uu11 .s1ve gu14ance related to the etu<lent•• level 
ot oonoopt1on. 
Ant l1Sh' on _. • et\ldtnt'a l•v•l_ ot · t1et1o 4evelopment, 
and on h1a _ peouller 1ntereets And. ab111t1ee, 111 ot db"eot 
value 1.n ad.apt1ns tJ4lltiat1onal _ ••'bode an<i _ c,oni,nta io the 
hwnan tao1ior• _ 1nvol.ve;a.. It brings 1nuft141ate :returns_ 1n 
more 1uoaes1tul teaoh1ng, wheth•·~:l)l' no.t it call be nu1trut• 
mat1call7 expressed ,atid ve:r1t1•4. 
It •••m• i• me that at11nt1on to such a pPoblem. 11 ul d 
. give to ltdea'te .who -are ••ally 'b&'ycnd th1e level ot ap-.c• 
~ r . ~. , !. I 
2J;b~4• , PP. ee-, . 
. __ _lth01nae Munzto, _  a, i;'Waa~~91 (Jew Xorl(: L1be,-a1 Arla 
Preuss, 1956),, p. 2)6. 
oanoep1J1on, moN eonso.1ou·• aren••• ot the pr bl ··• 01 
rend x-ln.g t~ e-a.1men11ona1 o'bJoota in w o 411Jle·statone. 'It 
42 
t hey are t •oph1atioate4 level ot •pace q:on,,ept1on , er 
ma, be enoourage4 to oonce.ntrate on exp1'-e111on, ,act1 • 
detail, oJto.amentat1.on, or whatever 0'11.er ret1nementa theJ 
ai-, able t o br1ng to the pro'blem. • enl_.gemeftt ot I lle 
obJeotive to 1nol\1.de .a tipre an.4 -.n an1mal ta1ght 'be 1n41• 
Q.ated 1n euo.h a ••••• ~ ex,p,-eee1ve qu.a11t7 ot Ck-eek 
black t1~• vue painting ma, :,rov1dt • olu.e to the ar• 
,1,t10 poaeS.b1l1t1oe within the problea. 
B m-1 Sohaet•r-•IU.BPll.-n eo.n4uote4 a:rt lat>oraton 
• se1ons w1tb man., tn,t• ot v.ntutoi-e4 adults. 1h17 were 
encouraged to 4raw naturallJ tJ-om tb.t1r own sov oea. 
•••s1on• demonstrated ol.evly 1hat tor thoae wtth 11Ja1,ed 
art1et1o ox,er1enoe, artla11o ac't1vttr natm-tlllt begin, at 
ver1. 11mple level and develop• log1o.allJ Nl4 torm.&111. ·. ' ' 4 
towar4 UtCJ'e eoph1st1oate4 .apa"t;tal rtpreeentatlon. More 
than any otheJt •181,le 1tuA7., th11 •xP•r1m•nl aeeme to 
,ont1n ta• eound.n.e••· ot peNtt-ttlng • ru,tu:r:al oapao1t7 tor 
d.ratt1pg .m4 oerapoalt1oa to develop, bes1nn1ns witb simple 
obJeotlv••• 
·in ·alf;ob a pr-c,ble ., t elarltr d vltal1t;y or the 
t 1,urt enould be an impo~tant- ol)3eot1ve. Al.though sultable, 
and oeittatnlr p•i,m1sa1ble 1t the stud.ent w1eb.1a, tb• Ult ot 
aot1ve poeee ma, prove t be le t s appropr iate t):;r.an atat1o 
po••• tor el~ 11iJ ot preaenta 1on. Statio poaee seem to 
r ecluoe the neecl tot' a epat 1Al t1e14 tor aot 1on and. tend , to 
1nduo.e a plfm.- treatment. As a eon.eequenoe, the ploture 
plane :Ls 111,,1, to 
1te tlat qual1t1. 
a1n u erine apat1Al1J, reta1n1ng 
~ eouta.e~ t1on ot oe1 1 • on the plot , • pl 
1n 1 va, ln te:rma t "•patlal o 1 . I ti • 
Some a4aptat1on ot tbi eip or be o th etntt e 
e1ze available eboul4 o.oour., OP be enoourage4 when 1 . 1• 
1gnore4. . A oomplete awartlneae et he or lente.t1on t the 
tigure to t he eurtao bo~_., lhould not b ,xpeo eel, 
however. J t7oho l ogioall1, the gl'Ound, 1.e • . , ptotus-e plti\ne, 
loee aot p ·. v 4 -sett1n er t t e er 11" .. 
t1 1ft a:rly ctr Jttag•• 
5 
'flw 111i r 41 alJl laoem n, 
1e at t bo .-tom ot th pl bO ary G on a l'iJ 
l>a • line lntr·· or, t .01J' t1 - . • A or 
• c tton 1n o·• t1o lng 18 to¥ t1gt1rea to 
"evim" 1n ~• 1Ad.l 1n a random taebi n, ut ttaq , nt 
t th· b ttom or ba • i1n t• 11g)lt].y mo . 
11t10J1all1. 
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There 1e_, even 1n v rr prtm1t1ve p·a1 ·hologt.t4l tat ea, 
tur • c a t e. 6 leol.atton 
0 ep a, l 
-,,1n t to 
t1n,sle t i . . It mo:re. than one ti&UN>- •••• equ1r <l the1r 
t onulat1ofl- would sttl1 proceed lndepend ntly. Wbll e ever• 
uoe 1'f-
p • oed , 
figur or t 
1 -• sar 
o 10 
, '°1111 t 
S3 ld · . t illustr t hat 
d 
· . P - ble , the 
t . , ple 
al\1 
1 
. Z t 
concern 
do •• -
•l-1, tUden ould b ea_, 
OOU,' 
eno :u . _18U · 
lit ,X r 1i 
u 1ns a o aol,: · 
nt 1m . to t: .. 
anu t ·a»t, tl~e aoul4 be xpeote 
eo11 . t ot 
the 
ao.t•ma i.o I _ l• 
t1e , - ON and Q pl ~ t an lho 81 ot Ch1l.' -n, 
4S 
but no · unlik.e e.-.11 t1prat1 · e here e1m1l oot1" n.t1 nal 
deY1oee are :r 1r4 tn al.1 t l e. 7 ln 'the o••e .t 84'11.t 
sludeats, tb p el tae11tal tmage w111 Ufflloubt edl7 'be mo4 .. 
t1e4 b7 obaerv tton ot detalla tnto bae1oau, .oorreot rt• 
l t1. n• .1 t ro ort1o , d 1th o pt·a ton o 
8 . t 1ve . o erv t1 n · ot ·4• 11 r m-
1Utely t o be aul)ord1nated. to the overall Qlental intage • 
. . . . . ·9 thougb t his wi:ll dep n4 on the 1n41v1dtial te cap 1t!i •• 
I g1v cl• _,, 
1o t t a r1gi t · • ft 1.s 0 
th vt u 
ot1on 1 _ 1 to he Qd.es ot 
hapt 1o Jtcepti_ a ~d vhlo!l beao_,1 1nter·naltsa4 •• a 
_ record ot the . p)IJ•1oal -oo•o~41nation 1"'volvei tn the- ex• 
pl or atton of tho form, .o. g., handling 1t o~ waU1,,g ~ -
1-t • 
. . . 
7 
.. s•. an .. ··•··.U.!1 .. L.o., • .,. .• ·~ aer-~1tt H. lat,., la BC',U 9Et!l ~1 (London. Duolt'Wo t n"i"nd . o .• ,. _ . ow, p. • 
80,neral accure:t>r lf1 the prox1tl1tr .e;no. lltt~1• S up ot appx-opi-1ate part·• ah,ou.ld be. expeotoi, and par-ts that .. be.long v1th1n a. ·s\U'_t ue, u •1••· &'Bi ·no.ee v1thllt a taoe, wlll. have pi-ope~ •n~loaed itela1i~on.a)l1pt. P_1aget, .92. al~•, p. so. 
the time ••ttutl\c• 1n Wb..1oh tbe 'f.1~• ia 4.-mm Dla.J' ·••~• • loglo., e.g., . clc-t,hes tollowi.n.g the tt~• prop~•~· ltudo.1.t 
~na .. : .•. ,• ... tm, .~.· •· ·• '... : !91 ~ .· .. · ·-... ·· ••·  .. Ptr2?li'l1 (1&rkele1: un1ver11t7 ot Oal1:to:rnt;-Jreee,~, p • .. :3 ,. 
9 . .. . .. ·· .· . . .·. Loewy., ~· clt., p. 8.2. 
4,6 
• . . . • • Dravtng, l.1k• _t·hi mental i.ae;e, 11 c,t alltlpl.7 
an _ •1ttens1oa ot _orc11a.,-y .peroepl1on, .but 2.e ·r tht·r t ile 
.ooablaa 1oJ t· lhe •o•euu,ate, Mllc,ipa1;1one, l'toor,,1t~otto·n.1. 
o.oapar1 ont, and ao on, that aocompMJ ptr •Ptlott .act wbtoh 
we tl. Ye oalltl perceptual ao,t1¥1tr .1.o 
The . t toa per11li11 .Aft. aeeo•ollatto• on the neo17-mo OP 
l•val wh re the obJeo, 1, aeatmtL•wt to tne attbJ•ot •• 
tlabttuai p4t\e.r-n or aoit,on, oonst 1 tut1ng '1UJ t.m1ta1ion o 
.an obJeot by an act1oiJ. ·tne 1110re i-eiaot t the 1&l>Jeot' • 
aot1ve aoquatn\a1to.e 111th an ob,e- · t I' tig~e, t be more. 
4ttter-tntla,e4 ·MA •aru will ·be t:n• ;,,epresenta,1on. Reno 
a ·e@Jeot that ta tut1lta:, u.4 t•t•rtellq ·to t ht student 
Qld . no vage • An h1sl. t-lo ot . · te 
t I o ·nt. u,o b D ;r Jt. • 
. 
ft.At'l~'·'P-4, ~ ,_~ .· .. ·. I .· . . m!•ve_ st .!!U.!· . • n4/_j . ,-··. ·. .;l. ··,1. Ii!··. ~-r .• _ .. iA~.:'1:u;agff~_-~_li_dl1R~!_ !i , lJts : ~ot •. m-a1n1·at n tts o1ft1 lit• proo•• • again.et be 
•nePpt 1o ot>J•at1 o.t 1t• m111111, 1 t 40•• ao ll Jtep~o4uc1q 
the . a.ea.-wed \\Otnpl·• ot lltHl80l'1 IXPtl"1en • • • ("1).ls la 1,. 
tn,e ot losto; a PW'f11 te,naoi-v Jr.tot ot oauaaitt1 • • oausal ortat~ns t iu-o . a,aeo~, bl-1,atton . ) A11 se.nses u-, 1Jt-
volve4 ta t be.•• . ~gp•rl.ttnoe1,1. . Tht '"¥! ao1>1le · an4 1-p.ee1tve thf tJq>eJ:'t no•, the be.1rtei-. 
Ber>i-•a.ent.at1ofl et. the ~.r,t speo1~1•4 in ~~1• pro'bl.tm 
Ao•• quire • 4etayed r•,:nti- lh• Smia,41-.te Pl11atlon ·or 
1.mast. i "°h • reoollt~11on conattWt• • a a\JJl'll• oon,ep~ 
or mant-1 lflage. 4t tbe begt.M#.~ o.t tntu1t.l•• tbout,h.t, 
oi p,-.-o,on1ep~11al;t.ia1lto~. aot1on 11 10 i-u.Aitatnt~ 1)tat 
:kl .I , I ! J ti ; I 4 I ; ; .-
· i , 14 ,. £a· ., p. 3.3. 
Yo k: 
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he laage t.• 11tn1ts4 to the r-ttul1s o.t ppe,yto1.ae actio • and 
1s so ltttle atteote4 br ou,ittnit :,estoepttort. As no 14 in 
the det(). tpttoa. ot 4onttxlan:t1f lutpt1o. Jtl'tteptton., the 11ni te4 
r ange ot •otloa. tn aoquiJ-1D,~ tntc,r•atio:n also l.1mlt• he 
-.tt:r1 ut e of · nta.l triage torme& 1n th• pJ'oo. ,. So -
v,r, the ~ole ot thl mental image, although ltm1t 4, t• 
blpOPtC\1 .a, 'b:b.1e level. 1'fHJ&U.St lt la the oh1et SO\U'Ot at 
i.lltoN1at1on. As a oon1,1qu.t•n09, 1 • • • tbe ta:1.CN pi-la1t1 .e 
I.he oonoeptt.on, the mo~e un11m.~te4 le tta ifhe mental,. 
tmaat.7 ~ule • 1n tht to ulatlfll of M ·im •12 At a late~ 
ttage, w1'1h a441tloaal elq)frlenae, p· rteptioa be·oemea moi-e 
aot1vate4 b 11\oush:t p:rooee:eee .. aJtd oor.:oep1a wb.$.ob 8'11 e 1ts 
obs atlon,.13 
~nua1k ·sf · ~- !!Mnltf 
Pl' 0 . - . . Q,. . . tne m ' \ .. AM ht t . • 111 
la;rgelf ~io.nti*o♦, tbi natUPe ot t~e ~•tns. ~ • k1ni ot 
.genire111aitlon ot tbl tt~• th:s.t ceovi1 lboal.4 .Nve.ai 
s·everal & aracte,.1stto& ot hap1'1c perotptl.ort. It\ ~ reool.• 
1EH,t1t:n r,t pe:reeptuat aottvltJ, be et.ef.lntt.ala ot tbe 
tis~ will t1·•tul$ tJtowl • 11t»ta1 •numePatton ot ttgui,e 
p.erts, app•eb.e.nttA one 'bf· one. ,_.o'Qlh lht ,aoitl.e•ktne,.,. 
thatto con:taot el,ong N\. o•tl.1~• ott qo:1io-,, an ~aioav to 
Lat. ew,, mt• ,1 ,· . , P • 17 . 
. ;, 1'&~·1J 4 fnhl)l A , . . ' ., . ' ,. ~s. 
the ont-<ttmeas1oQ.a1 iet'1al oJtder ot t una n·1a1 p-ao 6:rga• 
n1t1tton f\:U,e•aa, deeol'tbecl.. 
!be pm,stoal ot·4•~ -f ound in t he ebJeot 1a i- ppo . ed 
bf b · . ll.J)tatto.n of 1ao:,tae1rac1r oo-<>~tnate4 aot1orte, a 
•_ , :, bf_•· _ - _s_ *_•_ P_, •-·.1•_ oe 07 _ p. l• __ e_ e pr.·- ooess. _ <_ rn•n_ .• -.,.·al , .. ~.,._:_ fporta i on ot •l• nte), aot a 41.Hotlr alustraote·4 4.ua1u,, .1~ 
1th• r.ee,i-1ot·•4 ptreepw.al oper t1on vbere e ch ne po>.:-• 
oepllel\ ·41e,l "°•• h old 4n tura, proAuc. ·• •-
·6\111 tlon . at ~ th 
w.t~ a . Cl .~- • 
. o .: tA O\l!bl1nt 
' 
~a! . l emml~Sl11' tll. •• oh 1t1.s"t1. 8 tt1 · · \lt eomp1 t 
16 
ilrte . 11t1 l . . · · Q;& tho taot : at-at e.ge 
a.nd its rep.-eaentatle.11; 1• tl•t tn app·,aranee 4o•• not pro• 
ol~• IAat. 4tpth •• vel•• a-re- con.a.1d1.Jte4 tn l 1it tormu.-
la .·11 . . • Tht l tt·tc ~t1 i ot t · v~t.· i'tpi--ea,n-
bl , 
tr t t • rts.u. 1 n . »r'. ltabl,- n 
eontp1tx1ttea ot apatl-1 41tt,:t'ln: tat.lo: at ._n1, •t~, 
ex pl tor, ver; tntu1t 1ve, t x.P r1mett1;a1 ttt1aie. 
Sk111 1n the NPt'taente.t10ll will pr 11nar1lr l'itl•ot 
1.e-viel of c,o-or41nat1cn be tween p•:roept lon 6A4 1 , 1-.t ·• al• 
· 1on 11;>1 Ille opePat!onGJ. tnet ho4 oJ ~uaerats.ns, po1nt bf 
po1 ,, the 110,-t obvious oo:rreapon4 nee• between th• •ntal 
tm • and 1t e :repNatntal1on, • .g. • an _,. tor a.a am. 
J 
o.n.11 1aolt app.,.ent ·•tWtao• an&. volwa• 41tftHiittat1otl , 
w1th tew exoept 1on• , bu, tn 1,1 ptotUJ:t1zattoa. aga1nat the 
vo14 ct t he p ound, w,111 tend ,o laok 1.1.f#t.t alld aba4.ow 
od1t1oat1on,, meltlns t ho ao . . or lass tlat l y oclo?'e4 11• 
houett e a nat,n,a.J. tJpe ot xprt s td.011 t or. th1t stage •17 
·'.t'b.8 ocns.tvuct-loti of a ftguN,, ln earl7 Greek a:rt ··a 
deeor1be4 by Loe1t1, wb.o olll'1t 1es the prc0ess vru,reb · 
di. rog~d .a, the w~ole r1ade ·up ~ooi baa1c p , ·ta only. 
Wbe unpraet1.se4 me?nOW, ••• ls a ve~y l .• l t . a o • 
:tt embre.oet tn f e..01 ou11 th.a _ • bl>us~ torm ·~ · Koet ob)•. ta, -.1n, __ 1tore or_ 1••• 0011p;,1b _ uave leh1n4 t he• _ ni, ,an ill• 
·dlft!net Ula.st o:t thet,·'. !!sener&l. -app•aranoe. l'c-· ·rAake h+I 
111 · clearer ,he 1mq1na.t1on pr otute4• .. aa tollcnt•: 1 
.. bi-1nge "b.be c,omponetlt p~te ant b}p nt 1nto o.onsel.ousneas , 
a.1).4 wi t :,, ttl• • tam..tl·t ai, el nt -• bu114·• ~ tM lm.·as- Whle 
it 4 0 p1o _ ·O S l : , hol: • l . 1 . · · &11,,. 
. t 1oa 4lftera ~om p)qa1oal ~e-11,, . th• ·1at e 1 •· . 1nt ea. • l p . . · . ·. . . 1 the p · . t 1 , 
et the ·G~ anto ,t t l _ · p tlUl . . · 0 b 0 J Qt., l · "' 
' . . • ' pp. 6, .2.8. 
.so 
oono.ern t o how t h.er _ hould pr ••:n.t \ hem• tve, t o . the .. , 
trcm a g1v a •tan4Po101. t he prino1pl tApon .wh!.oh untal 
• • Ol"f•P1~tUNS . NJ •x»l a1ned I OV J • • , up O • . b• 1a,· 
he other 1 s t bt ord•r tn Wh1oh ' h•J appen to follow cite 
anot h ~ 1At . · 001110.lou n•••• T).i'Qe, tn the m11n1al proo a , 
the organl whole of the .natural tibJeol ta N tol•• 1· to a 
1uooe1eion ot 1m. • r. it.a p , ., · h part 1n4tP,u1dent ot 
the oth• r, an4 •••rt 1n. 1te tullea·t .a.,peot, 1n vhlQh p Qeea 
t lle . oloe•n••• ot o.oB\})1ruatl,on, the aeo•p"tano• ; or ,aot1on 
ot t he pNt•• h• t ei-m1ne4 n't~ l7 bJ the to:rQe ot aool• 
, 1011 in the blagllu,tion; p.-:t• whioh are •• ential oi--
l oallJ y bl o 1,t a beoau.1• t h9J 4" ot 1it41tti r• t 1Ji 
-:r • t• o naot , u , , Wh1l•t lm•ta ~1on q 1r. • 
t • • ·• 1n lt tot· ,. Tt . 'th1 a1i 1• t n •·~~--~~1• . • 
t)f ol: ar oru,.o1 ••· t t eb3 , tho - lhe Whol . 
p , to t~ ~ m . I.PH .. •11-.bl w1 ~ •• ot ot 
r ·lilltJ; 18 
t ·o the: e'ba 
t l - :e 
111f8 
b1 Lo ., Whi · 
o one- t par 
.o_..t 4 ou.t ae · there 
••P , 1Jt 1 tlvitJ ot _ti . 
.11 · 1 a 
, . ~ lea , pat-t1al1 
-a , . o· · 1ng et _, 
11 , :re·A• 
there t• an tnauttto1e.at aJ-e •• • 1 . · ; pav.t1 
•-· - · &kl tb,e ti e so thAt o i ,t ot a Jte .1' tOI'. tb 
1.Ut·. _-: e, At Jhtll. mar ·• be _ adt o 11 ot the et 
t -f o~m t .1 • and tull 
t tve oon, .. t,utton to t~1•, pre.ttreno.e, t.o• a tv.11 an.I oleu--
y,iew. l\a1i1on.a11r, rigat. @cl let, ~ tqutvat,at., tn•tr 
i , .· 1 . t . . ·1 . _ I 
5 
re· nc , ·• ost totallf abtent, except tor tllt se~tal ,, ,, 
1 r 
be . xpeote4 t 
here syxmaetr1oa1 bal.an ot to 11 rao•~ 
11 ge • al.17 agN,ei to ,.he moe"I ~•tu nt 
' I 
• 
· oe1t1on . . . . , 
t. !lll e 
ao ()ioe. · 'the. 
Wh1.le mos, animal.I have an e4ual.l7 l>1lsteital :8:fmmt~7 
or etruo~\\N>, the 1~ a.oalJlant axls 1e hort.ctJnt~ and the . 
• to• t " i, : Q ·z ... • 
tti. t-1o t10 . 
pr 1 p ' it ,. (), 
p 1,1 lo • 
Qi OG 
JUiO , .I , .. . 1 
, 
., } f 
11tt1oult le1 ot r pr:•• n,ation, be1rig '.L~ 1, b.144 n bf the 
rt- nt qu ta s. ma,-11111 vawtngs ot antma:i.e probabl.y 
r 14, o 
l b • a.14 v «nt, e~ v i e 
noted . L · ewy. 21 John 1~ ha.a 4esor1be4 the•• • s-1-
22 
,::;.i;;:~;;= a• a tr, .of •p••udo•f~~el\oftttp.in,. tt ·· ~ J o D,et ,1 
·,an1tt1oa&1 1a a tow d d pth · Po·• 
~ t t10• • lut1o · , 
l MJ.r111"an,n haa 1d• -
ot om . nt.:i. to 
81 -• -.1 w 1h 
of 1 s ; 'begtan1ag 'tf1t.b. the te ., , n to t 1al teat\u'e 
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· arl1 t 
, oet l o · l • 
22 . ·:1ro.h._ ..n ... · ~.· ._· .. 1.· .  te . ·. ·ra .. ·. ·. ·eLM· · · . • . .. ··•11'.: .. _ t .. ··:. : ·.•. . ;e,U>!Q ot••· -~g3!0~111 
fil Ul>\. • . .· ... . · .. ' · ·. IN . · ..· . ~ .··. · .. ·. · .. . •· .. • . Ml\ • . . . . Bta!Af. (Lon4on: Fab .~.- · ·. · · ·. .••• 1 -., ,, p. 4) • . . . . 
2)sng, . !a• a.ta., pp. l.10~11. 
SJ 
aspeot, giving pret renoe to-,. f r ontal and s 14e v1 ve 
cording to the struotm-e ot t he t orm 4tp1oted. w· ltl6'Y t l nd 
tll.1a pret er enoe ext n41ng to 'the oho1oe ot vitv tr 1 e• 
pende t p ta s Lo a ,geste. For exampl • t • 
r1st1c vteu.al.1aat1on o-t a hand 11 w1th he p • parall l 
to the p1o-trure plane and all t1v• t1nger• sep a e tor 
olar1t7. il lga Ing, in her· analye11 ot <b-aw1ngs from t he 
mental 1map, cal.le lt1s o lll'aoter1 tic v1ev ·tbe "ortho--
24 
eoop1o, tt whioh means a d1 ot, tlat tield ot vi w. Buch 
_ or bct•o p1o preeent·· tlon ot rc:rm tem\e to bt ot. . o 
tntere than an. organ.lo oonneot1o.n and. ao-ordinatt n ot 
the 1ndepend ntl.7 perce1ve4 t a.rte, eaoh ot whoe pNt rred 
aepeote may be from dit'terent v1evpoJ.nt s, 1.e., tr ntai or 
a:t.de v1 w. the 1n1t1al d1tt1oultr 1n a, tunot1on&l oomb1• 
nat1on 11 N&d1ly seen. Man•a vert1o l stature and multi• 
d1N ot1onal mob1l1tf make hle torm lffl.4 Ja4t1on d.$.tti oult to 
repreaeat on t he plane. 25 Buch d1ttl Ult1 s mu.et nooura.ge 
the development ot peat . r vm-1at1ons than tro-n.tal., atde 
v1ew or pee td.o•fereahortened p~ sentat1ons. The oh1et 
origin ot the 114e vle1t 1e probabl.7 the neo«uu1tt1 tor 
aot1on o~ the OQntJ'on.tat1oa ot two tlsur•• roqulred bf' a 
nan-at1va aot1on, auoh oomb1nat1on g1v1ng a srmmetr1oal 
arrangement. In px-aotic,, • how ver, ne1ther the &1lflPl• 
. 24:t'b.1~., pp. 12?•30. 
2!iu. ·~ Oroenewtg«Ul•Fl'az>.kfol"t, Mrefl m_ rYIDl!!IJl 
(Oh1cago: t..l'he Un1vera.1ty ot Ch1oago Presa, 19Sl~, p. • 
t:rontal, elde, or · eetulo•tol'eaho~tene4 v1ew •••ms a41q,uate 
f or ·-dep1ot1ng taan, lfhoa• ,ana,1;0111 an4 moveme·n.t seem to 1nvt 
·struoturai 1nvent1.on.a tor Wo◄1raens1onal repHeentation. 
• • • the lgptt• t1gure ,~11.p . .• • • " a looae 
0 0 1··. l ooat 1.on _ ot .. .. ooncen,r, ate4{,• 111bolf .. J;t'M ort_hO•. co .. p.1o. T1ew repre•·• t in most po en ·. , • • • · ae th South . eea 
Islanders :repx--eaent a oube · 1 lao1.ng t tve (!) eq;uarea 
alo a1 e • eoll. o1he;-. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
'lh•1r •~faces f fJll 11.lol't ot un1ty, Cexo•pt t he prototn>• 
or topolog1oal. l i near _ .eequenoeJ tor no unitN'J pr1no1ple 
sove:rne4 theta f,om W1th1n. The oalerular oulturea rs81Ptt 
KtlJopotam1e , Hexloo, etc.J he.4 not 1•t d•velope<l tie oate• 
gory 1plane." tfo Eap ian i-e111-t . o~ 4Paw1 11 kn.own to 
have been oi-gant&ed on a tlat IUJ't·ao:e • • • bu$ ti an 
- . 111Ytal potent s ult 1,, ot ~ar1oue aenaor7 e 
p r.tt . • •• ,. 
A para~agt;,1, oomb,i at1on 1e J-01111 - ot t iFt part•, 
one atter another, v1tho•t e Jteaalon t th.eh' ,,ntaot1o 
2il 
t-elat1on. Again, the obol oe or • -•ob 1ndepe~dAnt upeot 
1• m · • on the bae1e ot 1t a- moet tnteresttng, .ortho1c:opto 
shape, but th• ·10 Nlat1oaeblp to a43aoen.t part• 11 
ot t:in · o.nllderet.1 n. J♦1n1 a ehou14 • • tet or h1p 
· me o-v•~• pltri 4. an aont o 10 al. L •"1 • a . 1,1·• 
e • 1oe r -.. •• t t me . ,n ;Mil-I~ 1 p • • 1 n 
prcusenla a oonipl telr ;pa:rallel exi,lanatlon. Sta,10 poaea, 
1n pe:r toU.lar, do not 4tman4 cre4.1btl111 ot t un,ot tonal 
,01nt11, , nioh wouli be more neoo e~J t or aot1v, poae·s. 
thua, the •ohDS.oal 41tt1oult1e• aa, 41aoovage tbe a.e 
p1ot1011 ot· ao,1on, iapo11:n• a ttat1o tlgurt ti-eatmtu'l't by 
26t1 .. nei-, sm. 1 • , P. 14-S~ 
27ar ei.w gen-IT · tor,, 1 • all· 
S4 
,s 
data.ult r ther t:aaa b7 &•liberate 1nlentloii. t.oolffl olotlltng 
28 ••r ala• conven18ntl7 m,afJk 1tt1o14t atruottatal. pert-a. 
An avoJ.4•o• ot tcreallor~•a.1ng Nl.4. exoaeaive over• 
l• ptn , vh1oh 1aev1tal>l7 i nvolve pNuat1ns volume -. 
poe1t1ort 1n dept h, le aleo t7pio&1 ot the pa:,-at aQtlo. 1QI 
ftgu.J-e pattte vhtoh aotua.111' rto , , 1-n d•p,b, 1tMthe'.P .tn a 
tatio posture ,or os,,r:11.ns out an action, ar-e tranetornie4 
•era• plb . :ror · 
vtew · as a ,4 1 t o4, •• llo _h l:• • , tmh , 
to • th r 14e 1 lthe>w 
• 
•••• • po• 1a t OJ-SN1lo.all7 pQta1"b1,e., th. etab1•••tt-o 
, .-.1,e, proba.blt <>Ptglnattng 1n aa eerlr Oriental eu.ltu:re,, 
baa tnga aad l.er• s ~ to ·thlt plane, in I .all o:rthoac pt.c, 
v1ew, · w11ib. the Jo~n1.J!\g of the parts Wlelear-. ltt rep~•-
aentlng a man pal't1.o\ll&l'lJ,. a ti-ontal OP s1dt v1.- presents 
te0Mioa1 problems -., toresbo~'t•Ji1ng Ml ~ver1app1og. In 
t~ontal .poaJ,t1o~-, th• no•• an4 r,et a,, d..1t·i-1o'Ql,I to ,ct,aw. 
In st.4e v1,ew poa1t.1o"', 'the ♦.,es, the eare, an4 ..._, r equ.11'e 
• ·• ·~ •·-•tul. .o.bs . PT tio~ well s Moule ,_ 1 taotl1 , . l 
Port tf.JlJJ.i' 48pt1' and aqpeJ-tmpa ~'bl 11 • 
29 
Iii , I . I Jl!IJ_; I.~--..,_. 
21 · :tb1d., p. 8 • .._,_. 
291\I&·; pp. 9 tt. 
f\!O~!Dl\\\1C~!Z 
a,,~•" ~t•tltJn d pe 4 Ji1; 0'1 a. •nial Ul , 
? _ , 1howa 1 ;p • • r ... ·. ""~•.'Ii' »~'t • tn 
erth uopi•o 1a:P11J. 8 o p :· sen t i n ot h.- h tia 
)lap b •  ,._ '11'1t _ 1 , .··o la•. e4 , ndett _r t p •1tl 
1 1 
of parte ma7 oooui.- 1.n a®v and below, ae 11. as ftlght 
ancl 1ofl po 1ttoa•. th••• eleae11tai-7 <U.tre~eat1at.io11, 1n. 
,O - tiation- ·· sd • tlo 11,· st.a 111& 4 "bf riat ... _...1o--....:~~-
•o 1 ion . t p • -'flat _ 1ft p t t 
·lp 
• • i ' , •. ' t. 
14.hf a 1 , t .al tl P6' a 
• p ndt . 
i ' . ' J ~ i.". f: . ~-" '. .• .t) 
d 
• 
l ip 1 
h 
r . -l'•, ,o 
• 
1 
vo1u.metrio ~ _ hll,;;, ttonal rt$1l+'.!lii ct the tl~ ee, ~ut th, 
lJtolu.atoa _ et aep.toi1 ti-om -4lttertnt v1ew• iltt\trba • oom• 
pletely· plan.@ tnt er_pp~ te.t 1Qn. In thte Qase, the _ v1$ual 
cont~ation _al.one _ do a 11.01 fl•• atea:r ••--tns o.r "11•· 
epJ~t ial tntentioii. but r eq-u.~tUl oult18"el.. tnt"r'Jp-ets.t-ion. 
3°eohae-t e1.--tt~e:r.,, sm,. :ctt... pp. i•ll: ~, .. 1i.un _ _ _ 
i1 __ n_:_ds~_o.~, _ S!M~n•• _•§ _ ~-\BeJtliiU t: Untverattr ot O·a.11• 
tornta, :Preis, !:§37), p. 6. 
) 
S? 
l.tU)•t~_.1,, '4110 llhOVI tiut 41Vll0Plltnt ot ·• rat10aa1 
aw · • f • e u ·-ett11 & . r eJ. · • o_ •1 •!fht 
lt - a, 




·e:r-1!!!:nl'l~"-, e •n1 i . . J;- a -
· op \o 1. ,1 
n11.10 ot 1 m . t 
th l'i - lto"t,al 1tf o 
P . l 
APPtt _ f' 
l1de"1 MIA p -o.Jecttve 
. l'l. • 
- , -_ U• 
1♦• · tl 
tla app·_ 1...-ft t 
tic t !l.e t - .L 1'7 to fl , ,al o . 
e tt v . ;t'1,e:,t. -' tni; ;Ll · . liu..l 
Bl , tl' alt · •11• . • 
" ' fh , 1' eo~-e~:a,;u1;a~,11 eon i . le 'J!l 
e trGet J ~• ffl .tiPg- -t l!tn • h QOO . wl 
or . 1ft :r •'1·1ii. t tl• ot o, it el ep . :e., ti _ 
{ 
m et b 1,u14 en.IP · t - . · .rs.ail.teed, {,'· •. • , o os ._ · -
pi, .. at • -i, _ . . . r wl .h · t) ., ,1w bq~i:a ·ta al 
Yer♦tl.o.al oo..ox-4$.naJt,011 ta a ooinpatl.'blt on,Yeta't1ot:1al.t1at1on. 
NJ not.t4 on p•age 45, ~ work of &ltil., tud nta 1• 
11 17 to show • rtaaoriab17 eat 11ta.a1or1 4t - • ot ,~ .. 
)Ol" 1 ftal · Ul'A07 111 t _ 1 t10n Of a f 18'Q7t·. '1'opo• 
l ttlo.t te- • o ·pac,. Ol'll · • -• lo _,. 
58 
1n at w. .nes · t tz· an g Q n V 
eveP, wllloh ooultl ao.ofl)Uftl tor _.eel' sin or 1uorreot pr o• 
POJtl lOni betwe·en tlSQ»e , .,, •• 
to Np .. oduoe 81Ytn ei,,1 o~ r lat• i . 11 p~oporttona.111 
Nq.uues oouip·aratt•• &naJ.1•1,• ot 1peottS.c w,.S.te, ••••, 
1• _.he, ¥14. ., N'IMI. to ,., . . ... Uil11UJ, a ll wet 
reeogn1ze - ae a • •• - -1nf uptt, -•P. . t , I n.:J. 
hlren t1x ltm1 . ·- oint J Cl_ -~~11~·-!Ll.lLL b · a t 
11ea ~• · -,:ner cllm 1111-ane et 0,11 10 at1one . OoiT• 
.epondtnQt• 'be·tw••• mea:•~emtnts weu14. enav,e ·.OOll.'rao1 1ft 
1u~1• .,Mid so.it :r.elattoneJ.t1pe, 'tm1•<.,:.thtr -.re not po.1stbl.t. 
Al_ l ·ai ·rat~ :s •• 
, i1ne • - rto 
,' \18' .tn 'tih1 t • 
al 1'4 p ·p· 0 k '7 
• · Q -· ;p . ' -~ a time- 1- 1 .-3aotrtt: ve1a:tlQ1;etl!-:p1,. an4 n t ao·:roae e;pMte trom one po1At 
t :o an.othttr . wt.th: tht 14ea ot a t~t4 lnten,a.1. ot' lengi-
• ·4 i ;at-Mo • az. l,1. lt: d. o r.· 
1tavl.ag I .lit aal. thapt ootls,an.tl •I t1tdi1. 
59 
,~•sz: 
Wttllt-- the 11at11u, ot 1h• probl•m, cenetru t ing a human 
~-~IW9P.... r-1 1" 1 h 
lUllY 1r , ha n 46·1 1 I. le -. e of th•lr ,a ho 
i~llnarf .rellMQt n n• 
P1U'aat• • r the• t tnto a,1 
orten SI.Tea preotu nce to fltoAtal or 1$.dt vtewa, or the 
OPtboaoep1o ,..,-..,. ,.,.,. ot 1 a ol.• t~ . a, so i. ehown 
oJ"tbosoopl ... . allJ 1 aa4 •u.•h. vtewe ttf.tA 1io " a♦ n and. re-
111 .'!> , 41.• hi • t ~ · • · l ep late a fi· t:atli"a. 
1• t t ,tto o m)1n ,1ona ot p,ir 
4o ti. nat '. 
ot tl\11·• p o ure l to glve. t!gtwe a pl al, . ·tb ~luLB 
lndtvW: .al .q;ttal.11i;r. Acu,tangul~ eo-ordtaation of pot, .la 
a dora1.nan'b, 1t ·1101; ahaotute ·t.eftlleno1 1n toratal oompostttoa, 
a eonvent·1on w11toh gtv • a soht · ·tt4 · oherea11 ot et,l• to 
the coatig\l.i'atlon. that tllt ftp•• 10 oo,nsW'•uo.ted. are 
e.pt to have qual1t1•• o;f tlatne•• 1• a l,J•pi-o4uot o.t he 
~ an of ... bf,~ ooiu, , · 1.0 -• 
TH IH31'AIL%8SKINT. or IELATIOIIIIPS alTWIEN A RUMBIR or 
FXOUUS OH A lllLlMifEJ) SUit.FAOI 
A nari-at1vt t .op1.o requi,1ng a atmple envtr(uameu1,, bwaan 
t 11',U'es .and ol>jec,ta priov1dea an appropriate aubJtot. In 
thieproltlem, ae 1n the case ot develep1 a a1nsle t1glQ'Je 
trom the ltlental iDJage, elntll.a:r . op· nd•ru,• on. •017 ·.and 
1maglnat.1on, whioh ten4.a to ·tmphae1~e the :gener al. rathel' 
than the p...-,1,n11.ar, w1ll noJ'Dutlit ooour an4 ahoul4 ~ en .. 
oourage-4. Speottlo •xPtr1eneee N-t not nto••sar1l7. requlr d 
oi- reoouunen4ed as eovo• iaateP1il., ll:tho\llh tht1 v1l1, ot 
oourse, enr1oh ex,r eea1ol\. ld.cu,a ot places ait4 person• that 
have neYer beet\ 1u11n oan. ·• 4er1v 4 n-om other aou:roea ot 
tntormat1on, elnot the me.trt·al 1magt ot t18Ur••• ob,ect-1, 
and envS.renmtnt ta tilt 4om1nant 1nspiratJon to11 oompos1.t1on. 
Plotor.lal 1.01 ·t1one ai-e s,111. 1Ute1J to be 4e1ierm1u4 bf thl 
topol.ostaal. l vel ot apaoe oonctp\1on. 
f o compoet an4 relate eev,ral. ·ttguN . la a 4.etlned p1e~ 
to~1al area p.i-ov1dee a step torw&Nl tr·om the dtvelc,pment ot 
a Jtnsl• ttsur• 41.so\lastul 1'n Cllapt·er II. A trans1t1on ti-om 
preoo<,upat1on wt.th an 1aol•te4 t 1sur• to 1nt•~ lat1,on, be• 
tvaen t·1-~• an4 ot t1guree to tnv1romaent rtqu~•-s oo• 
or,41nai1ng a larger nw1tber- ot taotei-1. The following aooount 
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wi ll ahow peyoholog1oaJ. b s s r or d1et1not types ot relation• 
eh1p between t1gures u well as to.r t1gure-baokground. re-
la.t1oneh1pa.-
B. PstOBOLOGIO'AL OHARAO'l'EBiflTIOS ;or DIVELOP N'l' 
In the exerc1se at htmd, where eevf3ral bJ-eots or 
t11\U'es must be relate-a., and the r evei-s1ble, se?'1a.l order 
of thougb't atror4s e.n already eatabl1she4 erstem ot orga-
n1zat1on (of. pp. 32 tt. ), the nc,-t1on ot tvo 11near move-
ments-- away from. Mid return1.ng to a po1n1i ot reterenoe•-
perm1ta the d1tterent1at1on and aoourate rep:reeentat1on. ot 
relative position 1n a sequence, 1.e •. , to the lettt, 1n be• 
1ween • . and. to the r1gb,t. Where the pictor 1.9J. eu.rtaoe re-
t ins 1ts up and down, and r1ght an4 lert ortenta.t1on to the 
eb1erver, a l1neai- series ot t1gurea a11ane4 parallel to (ae 
on • ba.ee line), o ott th.e surf oe edge; preeent.e a pitoto-
tn,e ot organ11atlo.n Qd_ eurtace plaoement on ·t he plane. 
A eo~ewhat plan.,. emphae1• ot the p1otor1al eurtao• will 
~••ult trom _tbe al.1gn.men.1i of t1guree ao:roae the pl.ant. · The . 
lnexorabl.e t 110-<11rnt-na10na1 l1m1 tatlon ot the ptotUN plane 
4eiaan'1e ptctor-tal e4u1valente and 1nvent 1ons euoh aa the1e 
l at 1ver7 level ot tb.Ne-41me.na1oaal ~tpreeen,atlon. 
... 1Rud~lt Nnheim, M-11 .arut V1eu.i 1er13e~iol'l (ll:!I1kele7: Un1vei,e1t7 ot QalLtornaFPes,h t9,li->, p,, ~9. 'fhr•e• d1tnens1onal _ aspace 11 rttp~esented two~ ~eneto.nall)". Bu.,. this type_ ot -~•presentatlon does not 11ive the mean1ng ot t1a,neae to ~ oh114. riatneee e.x11ts· on.11 1n a three• 41m•ns1onal un.1veS'ae. • · · 
ffoweve't', tbt eeem1nglf ltm.lted p te .tUil or the l1neai- ar• 
rangeaent f,or 1m-e,.a.tmen;a1onai a1gn~t1oance 1, no-t eo ~•-
•t"1o1itve as it •USB••' •· Al 1n tlle -cu11e• ct co11•truot1,g 
the nu.man tlgm, , wbtre 1ta t • oee 1one ln dtpth. 1. •., tort• 
ahor ten.lng an.ti ove~l ping, oo pl1oate r epreeentat1on .an.A 
encourage ti-antf JM1a.t1on ot the tl~• p_.t, ot t he sma.ge 
lnto pa,at aot:1o Juxtapoait·ioll on t ~ es.me plartt (ot . p . 5o), 
a atm11ar :r anetol"Jlatton •r· latt~$.l <lteplQ.Oeaent -oooure when 
poe111·on1ng more 'bhatt one t1~e . 'fher etcre, lbe e at.1 
meaning ot ti~• allpo4 ao;roas the pict ure pl~• t r-ans• 
. .2 ot · ·1 \te :e.ppu-t t e>nt and "'o◄1mena1ona.l ohAPaeta~. 
• • • toJtm. d1velopa .w~th1n tts mel1UII. an4. aoeoP41ftl to the oond1t1ons ot. t he med1tun. M1a1n"erp:,t 't.at1on, are tn• ev1table lt. the plot ~ ta ooneld.tre4 a more or lese ·coneot :replica ~-~ der1v.at1ve r e.t:b,er 'th"1\ t e ructw,,al •qu1v- lent or the o'bJeet 1n. wre.1:e of 'the t.H41:wa., . 
!1'.ll ,,~a.1 . xte,n .lC)tt tn pt. , •t"he~ ot part· o , - 1 1• 
o'bJtot, or, ot tae a.1at·an1e betwetn (>'b3eot.e 1n ~011; o't o~ 
'bf .h~n4 one anoth,r, may be -expreee,4 ,,,,,oios1callf 1>1 · 
l.A1itra1 Nl.:a"t1onll1$p on t.n, plc.tortal. eurtaee. 1n i-t&ht or 
left 41eplaoement- 'betwtel\: flgup.e pa;r$e o:r •»••'-• tl _. 
., t hte ., •• • the d1tp•l.ao••··' 1• lll08~ ltltelf to OOCtli' in 
/ 
a prox1matt p as.t t.o# on 1111 ••• 11no. L.oew1 d♦ ecJ:tltwt• a 
»~.i1el te l\or1aontal altgnment 1n the o_rsMt&a111on:.i· 
fea:tUffa ot .a.vaiu;,et aro.>aato a.r:awin.g: 
U. I . . T .I '. 1;. 1 · 
,!Jun :,t4geten4 BAl'bd :,Jtheldert mt. f 1l« 'I! iJf"' qe2~1on • .. ·~R~Pi- (Mew Yo,rlt; !ht Humans.;iii \ ~ess, 1. · . _·:), pp. tai .i ·;,; • 
:;Ar,nht ill, ~ • o ;~. , P• 1,.6.5-. 
• 
• • • r1~1 are . at1ll. ,deplored. .· 1n 11ne, . .u\4 tb.e1s-
poup1ngs-, . eYen 1t we iaol~• th'!t. x-a-re . O·•••• . ot deltberat• 
repre1entatS.on1 et oi-ow4a. s(urc··oelr ao•• turtae~ t.ban t he 
• • • metb.ol ot ah1r'tlng them. l .lk.t etAe-aq,en,e, one bet ore 
the ot.b.tr, ot ot'oeeins ~s s.nd l•.s• ot iqn, an4 tbe neok.a ot antma11, ff o. · lnt•~seottng· a l ,Q'ge:r figure bJ a •&1.1er 
on•, . . .• 
tat1on ot t~•• dimtn 1·on•. P.S.otorlal tlatneee 1a at 1. ast 
pal'tial.11 1:ttr1b\\ta'b1e to tb . lS.ltat1on.e ot ctepth oa-
v11.1'i.otta _.,. tbls at.age <>t IP.At 1 oonoeJtt lon. 
lsr_&1:stftl&1 a211 jia),loa ;t i -i RS!l1t&2nJ1. gt ,:1tm:t, utl• ~-f~. And. ,;be.b1ntl_. fbt ser·tal. t _vn_ .... ..  ·• ot .· ON.er tntroduoe4 J:t.. ~ -- .t;;K ·~ .. . =- ~.,, 
l n Oha.p•ter I, 14apte.4 •• a menial. prooe •• 1n the torn.:'-• 
1at 1011 ot a e1nfll _ t1g\U'e ·SA Ohap'i-er X·l,. ••,.• repre·s.tft1i8 
the f .ue lnl·t!.'4 oo•o741natto11 o•tween etpu-ate rtsv,a, 
enabll#i rtpt aa4 i,t, poa1t·tons to w 41tt•~tritta1Je4. 
fb.11 .it..-ent. ot obJ.eets, whtoll 11 tJ1,e t1rat 11etem.at!.o 
or4ei- be7oni a •~p1e p.a1•1~, or ,a oompl•t•11 woi-.se.• 
111:tcni tll.ap, .. ,111 -ott ,~ •w-t~•• c..aa., l)e prc4uo.ect ei·ther bp 
@ .aw1ng fl'-·om a -..ntal tmage, r- & thr•t◄blenalc>nt.i. tno4•l, 
1·11.1 :--, . . i .11·.:.·tr . . ,iJli .. if' 
a.at i,,rooee4a tn t be ord.t·.r ta ioh the obJ. ots ere pe:r-
t• ived. In p1otor1al 1teria1Jlt1os,, the devio. J.e a . • 
:i1ne w. ion provide·• a two 11iltnst.onai euppoi-t to'lt' t l g\lPea 
aria. obj.ea s . tn lts tu-11 appearaa<»••• the ti ·•• 11M ta 
lik•l.1 to b• pe~oep.11aa1i, dependent on t he 1n.tluenot t 
t he lower edge t t t :tle p1 tur• p1.ne, almost e,cpz.e1Js1ng a 
t•~ ot mpt1 1paoe, an.ct all.O'W1ng ille attaohe4. tigu;pee to 
Ol·1Ag to th., •41•~' thll tlle baae llnt le likel7 to 
a a1nta1.J a pa,allJtl rel_at1ortsh1p to ·the e4ge ot the p 1a 
ture s~taoe <>~ ma, be 01111 -pl1o1t as tlSUN• art 
a11gne4 oi.\ ti. V.tl'J edge of t b, pl._ .. 6· Xa •1 ••• • 
position• tQ the t1Sh't •- 1ttt, •• w 11 ae oae near 
and t,u- ln depth tt,.at tel14. to-. repi-e1ent•4 'by the 
11ns1• convention ot ~11ht an4. 1•~ 41apla.eement on ·tl'lf 
atraigbt o~ gent.1J cut•,4 l>a•• lt».e. ·The base 11ne, 
taoUSh o.o.mmoai, ln Oduee4 •• a r11ttn1 plao, tor a 
11ngt,1 tt.pe, OS' •• a 1tratp1 or ovve·4 lint to-, • 
••t"•M• ot r1...-,. •• &J.eo 4 w1~, •~•••lvt obar-ao--
!ml11RJ.I 1),al••·· ,&~•!t !rrl, J!,CQ.11, 9,:1aa~•*19D• The 
patual 1vo1u1U.qa ot 1p1,;t1al 41ttei- 1\ll-at1one o~ t he plmit 
_·_1L ' i · 
'•1 .t aitd 1$814el' , & • 01,11 ., pp . 4)2-'to. 
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st alt b41 11ft so• what ln-4.equat ae 
J• 01. 1:1' ' 8 c,h 
<1e.m. 4, t~an 
oua-age t ~ 1·tl ..i • · 
etmp.le 
eo p~ . enelw ptotot1t~ -I>' 




the Q(ld1t1on or oat o~ aoH n,w b••• 11nt• abovt on 
anothtit. fhe, JUtt moitt 11.ktlY *• ooaver the 1ntta1;1on ot 
,,:,a.rat • •• en:ta ot ap.e.t t a!. env~ol1tlll,ttt, betq:,e a ·r♦al 
fon,tnu1.tr t ap•ao• tktt¥tta ,_m ~• .~ al1M4, that 1,, • 
901\ttnuo\le •ov•• nt fr"1 the toHpo\Ut.4 •v.p• and tito t _ 
baotgro~. euoh ••s-•nt.at1o.a ot tlltt plo.t ·ve pl.&111 int 
p--llllel llo,it1zontal ·1:uaa4e, o• a.bove, tile othtr, 1a ec.n·t 
~pr.eveunt "spat1a11J' (taotpt. aa a '1f'o◄!.mentloaal. epaoe 
t1ll•r> o •~ tllf tlftfl,.:t •t~1p ot one base 11ne. .A. some.-
what mort ~gulu-, -though p . al.lel ooap_..t-.1ntA111atto~ 
inq ao~ wttb "•»•ttu,•l sep,te•'• 41atrtll•t•4 a1yuet r#.0&1• 
11, -otten td.:'11 ••-patt\ illustrating M ep1•o<£• of; a 
11fge:P ll~•atta·a. h • 1th,eP oaee, .howt;.ve:p, tht apat 1al. 
mt1te n4 t - be o1e l 4 •*· i1i d, l1 ~ 
rea41nc ot 4-pth n.t1nat'7 betw n a le • ,0,1 
ht· _. , . OJt J·aeen· 
,· nt 
ltl\11 auoll · o pairt · . ,ts, ~, 1cal1 'b( . t upx-1t,bt. 
·•1 _ nt .. i 1l&U&1'1f ••Jnt Inell. ••'Qih a. , riz9nt.i 
v ;~ 1,a1 · 1 , . •1' t :r ,t ~ - e 41 O\lfUJ 4 1n th ,eoti n on. 
•• bJ . te, 
\h .it ll\a• •t . , 4ist.anae •·• " " ,ae 1the7 ht 
.~ _ q be : a.pl•• t the piotos-141 toniat ~1 the u.se ot 
Ytr1J1oai 1•st11101d.ng. !n lh~• war, tne _.a.the• emb:lguoue 
tllrih'#· en.111oa~ me 1.11 w~thin t.bt l>as, line oo~vett1u~,on 
is aup,rs. «•4 bf v1riica1 :ttsplaoemJU\t to blpl7 po lt!on 
ln depth. iore ·ooot1nuoueI1 p1¢t.o~t.i. u•• 11 matle ot· t 
tot-al plane bf tNoll tot1pcu,1,1onat neatt,tlt ,. Beto,:.e, an.4 
blb1tl4 po•ittons .er, 4lffe"nt1ate. · by - mt . - u-i ot down 
100-att. non t:ne plaae. ,CJ.-epound. obJ•o•• oocUpf 1ht 1 r 
portion t tbe sur:tao.e • While o,bJ:to · a ta depth ~ p1 ed ? - ' ' hip.el'. Piotorial 0:rgtaal1at!.cn. ot obJ:e.ete and fle;ur _ 
btoomta. n:u· •11 tw1-A1at•u11to-n..i, tnvot.t1ng tba tJlt1.r-• 
,urtao·e, t,o h hort1.onta11v a v,r·t .10-111. wttr. rtal 41•• 
t tno11oa betfltn t,oirepoun4 -.na b-.okpe-. posit-to••· The 
br e 11 .. , pl _- 4, · .. ee d 
a ••PPO i 
tJ· r • · · ·, s·l~ a , or· · · l . .i 
- n - . ) 1· 1 ' I - .. lffP 
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f \ 
an4 ?e~,1 Al o •Q· . · t1 
•• I ,n Jo1n1na ot tigQre pea, s, 
.- , $aouase4 Wl4 r ae~t-~e;rlt 1n ~&pier Xi, 
•(ct. :,. S6) were · · J.nt .!.den'i•1lr . :t~•CdU.ot4 -s•lll tn, , .. 
·1, g s b oo•r• 1 e lo ~ 1a1 14 t 
ton t · 1,1 •· 
-
· rt.a ·fttlal.• ~ex,t1 
~ 
Ill · I -
Tc @alt • ·. atJta18ht 1i•• 1.it . t• liJtl.f, en aotton prompta<l ~1 tht 14,ea of ~avo:,sJ.ng t.~0$ Ollt p<)·V.&t o •othe!' 
,n4 is th•1'•to.N . oonoept~.ai., tor _ w lfflow that lS#.1• . aa aue-. 
.to not ;.xtat tn ~atur•, . .. a ~ e not u,tttu•~r p·•·rcs•p"'al• 
.. t11,a 4en<l11 path• ot '4\lDa. Nt.tJltrlt to ori•- , •~ . '41i1oo, wlta an. o})J1ot. Pun4~ea,a111, a '.tr•~' l .tne 11 "1l o~1trt• ·te.tton . ot 41Notio·a • ... fo . vav ,_,, . :L1'1t e_.algb.t . at••ct• • ••~tm p>qe~oal oo,-crilnat1ol\ 1dll:Qb. pJte.eerve·e coaataao1 
·1.n. the d~••·J1on , t th• lDOVtJlttll1'• 
H•·•'O•, 31 ,_.:alibi J,1-e 1001 l>ttU>••• • 4olioept•.i 
68 
ltt '" •o , 1 • •  x, ~ .yo· . U.-
1ia1tec1 tr•• • the a ff.Nll1tl . ,J. 
et.· G y 1 • • ' eld.1 
a w ~ l ~-d rl ·lD ' . · oti ov-~~•fl~ 
t , . t 1 · the 1 a Q tatl , 
1•c i-os,ee 10 \¥ . 1. · 1 p 1._,,,. Tat to~ .r ettel1deati _n.otlon ~ tb• 1.at te:. a p~0Jeot.1ve a iton. 
'lh•rt ts bu.t • lho·_ ·t . 1 . lP .. -. •. ••n •• .oonst1tue1toa ot a , 1ttale st~a1Sht llne., and a run: ~· ot stre-1.shi l.S-Ms 11ib. ~ ·tOl&Pion orlanta:t1on, i.e., p...-a.11 1. •11.,·, the Oh114 , . . 
,0.t-Alf stratcat l~e,a ,~.u.,1 . to ,, J i other .. $ 8 . soon l\e b.aa tea;r.ne4 to ~•w them 1111gi, A'.D4 . 4eptn4ent Qf 'mt p.e~oep'llu• ai .. •~ouft4, ••• t)UJ tiaw1ftif o.t p,-,a11e1s .1n MJ' 4weot1on ~•1• _ . ·i-, ·• -11 ¥0.,:.1 o:i.oael.1 u. • f 1.ap anA lahe:UleJt, U· P4i., p. lUl. . 
Prom, iht• po~,, ,-. l«•• cf paa,~J.el• goyei-n• perctp• 1on bl' opel'a.t 1on..i r ·~t,01.'•. . tt ~ qpe,~·•tlon . Attre,..e . trom an ao iqn tn lhat it 1UlP11•.• 00..-01-Alnatte>n wtthlJl the t,, _ •-wor-Jt ot ~ •1-sle lfflDle. 11 .. Dif·. p. 2?'.fluoh a w)'J.ol.e ts tht oonetpt o.t oi-1 1"1ta.tl on w 9h 11 twdame.ntal to the o • ~1nate 17-st em. wll •• t<>••~uot~o• is .• . oompt,1ut . N14 p~o 
'"".·.·.o. t.· .ea .. affi.bt . • . .. 0~1.,ent• .. ·t.J.c.a req\U.r••. -.' .be.·.· ... · ••.··. •·. · .. ·~.•.l.· ... n.· 1 o.r ......  
an .. ···.··· sl• .. , .... o . ,;~. ·.s.· om .. · .. •.• . · . .. ·· .· .. r .··  .. ··tr1•.· .. ·. ' .··.h• .. ·.···· .. o&·.·· · ..... & ....•t ..·' . ' t. • .. :ra ..... . -.· ... ·.ln .. . ·· :ift.!:g .. 1 ..,.n .. ~.i1 ... ·n ..··.·• t .. 10.:n·· :Th• i dea of p · Q.lele amt ,trna1•• ooo~ at. ·lht same t ime, .,1ne ... AUf pa~ .· .- etr:at~I ltaee Wb.t(Jh - llot po,6lll e:l, tora artgles • 
. J1n,t, . the ioeul.\ut pn•,na,ion ·ot· p:~al.lel anti •qsular r 1a11oa1Mp1 . tnvol,.•u•. ,a 'lw~ ••t. ~f . Hlat.tont, each p~oo . ~At ag tr<>• the . 11~•• .i1.ot10.n .ot o,te~, .. a.Ad perm1tt tn, . • · ai'rllllpment .· qt otJ.Ject• 111 a tt,o-ril~ a.!.ollal tl'• •s•rettNtnoe· . ·to one .· anothe~. •4 •r•t.em of <1.0...,zt;tnate:f 1• • i tiJ'•t. ·a.o· li.tON th.-. a 4outl1e :a•Jt.lts ot. ••ct•ntt:-1 POiltt.o.n.a, OJJI p.or1z~n1;,al, ~ - '11• o-•~ YI J-;\lr,fJ.; -~ . b1hf• 110.a,, ,a lllU.lt.1».,llcudU~ve. . •1•t•• ~•ather, th~ Aft .. -44.t t t~• t7·aten\.' ts.-aet fUil Xnhtld6Jtt S.• oi&~· ~ P• ~~. . 
. . . -.s..a ~•1r r.o~•pl.«t ·fJ'!•• ..  ot· ·n:ttNtttt t• ~nus an tnipe~t&Xlt tou.Aat #.fJn t~ itbe Noc,•a~ucttol\ o.t tO~• ;a,on4tac1• . . ~. ~~•••nt.a.tt.oa •.. .... 1.t . tltat1MU1•:wt·.• allov• .. -.a 'below, ~·!.pt ·~ left, tm.t\ evt.111ua111, betote and )•b,1ql lnoslU.o••. 
wt than ill the flrlt of UAIU\OHI e4.Ul'-•· ·xii thla tat,r-
taet\tate et·as•, Wb;or.• • ltd»li ·~l . ,rs, p1o$ax-t.a1 tit14 ot 
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f t • 
,1 
envtr~nmen$al oontptuittlt-1\ h6\e tuteresttn1 ~oto-r1al 
reeulte. •·" • . he ;pet-otpJual ape.oe ot 7ounger 
Gh1.lcll'en, (bttoN ?-S rear•> 1, nlativel..r unersantae 
a.,s Jt'iiHl1~!ilr(!l!,M . ion, 
or rtterence. • the o •.·ti:bt~ultf e.uggeete4 bf ver1t9al 
1' ltult.at1on 11 et111 v . rt l1mt-,e.4, ~ do . ttt,l: x1.e ; · 
tttottt one p . t to aJ>.Oth r. Jorn• Tt1stl.,p, ot thU, l 1tet 
hc,.1zorrt 3. .. v.e . · l ,Qal. •o-eN\1ruitton inn.e,t\i\t 1,o tne t1gur , 
a nA'fl!'rl.T-·A11111 • , ,.,, ..,-,,;oc,-.. 1 ' . fB.! in . he ' k 
• 77 } · 
t . G 
0 
;.'.! 
9,¾),Ni4• I P• ,i1. 10 lllJ!. , J. 1·1 • 
7 
eettlqa t .o 11:t()lltdt tri Qft po lt.1CU\. 
-·. n1 8441 t I o~ •••••ion · Q ~ 
pl, t .qr. p1an 1 ••l 
1 nt . ntal -..i~KDtaen 
' ' •• . J.$. 8 4 - 8)1 • . 1 
n , 10 _. 
' 
taet, vut the 1't-l.l. ao'\ion ot tht h11d wou.14 be tt he 
••~• t<> move 111m1,1t o, . t11tp . ti "" poettton• ot d.lt-1ct 
h .· ntai .i~at to t)lf ~-, ot, .(the Mnt ai UI• OhQl-
ot aa,tot). · . - - ~e J/&h1f .-mt- abo be -.o,101i Qt 
th t11ovemtnt, · beo,-at aot.t~rt ts as 1st b• ft-OS.t•t;, eo~ 
41nat·et te ••aot on the · · • · __ tnina no·· s . , ~• tbt r 
1 . et l -e • · 
~ ""1 .A• __ :\f -, Q I .1. . r 
o . 
-~ . . -~ 0# , !tllA.-4\ge,k:.~)I!!~~· .~-., $?·:t.iillB9 • If 
a o.entlnu.i movemen: ~- rti>tat1lon l~ on• 41reo.t1oR-. 
'b$-EJ8 1$~• •1'N .l>.e 't);teit 1u, out1-1ne· • o;toet4 a)u1pe N.ptesent• 
11\J ·fi\ 310°· rotatlon. •ffta, i , to •If• a _l)ue it.a •r+-
<Jtotlr:tS • ellape •q e.Qttati-uot ~1;- t)le 1um1e ti-. a plaa 
•Jew. S~oh • p1-.n -,·t•w la ••• to perfoJ'll. tual tun•t•lons .• 
be1tiS pai,t ot e. • · · • desor1pt.ton. t.♦., -.-.tlt~e. tn oii• 
context, 4114 • · baa• ltn• as -•~I>t>-0:1'1; ·. o,· ~"i..lb'i ft.pea. 
J.n •oth•~· fht cutltae $If ---• at1,tneate a. »18'. v.1w 
u -. ' - 1 ' 
11 
ot a ~•ct&ngQ.la, 111 p, M, 1" Yl4¼ ., I 
b · llne to• , i-411''-1 · Ire •. lh 
·' t fl. th• , ,. .'At p l 
4 M , t ' 1ti -h~U;•n 
·:a.@i }. wa t OU' le, a ~ 
the ••J.wat ot ,a ho•••• 1 .• ,., tts tow eta.•• 1.1 •1 
?at.ion v•r• l nl ualr· oombhte4 bf a oh1 ln a1tnt.1..r 
l 
Dl . .• et, gtvlt)g an ,n1loetd oont~atton wltn to• v."• v• 
' 
oo oN.\1 atea . ••t~-•11, •• tho.ugh ·. h walke.4 at-ollffl\ 
$ . v · J1 1 1 · i, . • -
UCO lt,i . , 
pet• · 
· . pf: a nta toa. Th 
ltl t• . r \O t 1 1 · . J.ft-
1. 
. , .. 
~L -1-
the ha• 
pi lot-1· · 
,,. · title .' 
• 
.. , .. 
,~e .e ~ . 
~ro of hou 
l 
2 
b k ot· houa • 
ot e. a 
( y , ~ : 
w or; , : 
l.2. 
' . ' 
la 1att.o·n 1lO tllt Tei.t\lcal •48e• ot • • :,to.. llH Jlaa • 
How«ver, Vben the 1rt.iet·1,a11r .nt.•• 14Ult ne 4a 1evei,·at 
sp.at18l OJJ!.ent,•tM)n..1 ter- it, oorru>oe,1tlon., tht p~ '!. tJl-.. 
., M~il•~:w. t """.~......... b 11ne .11\ a 
11111,14 ont•~t •1¥ pe·ri1tet. for ex plt, a bou••• 011 
ten•• po t :a nuw be <b'Alftl pe,pen4.10Ul ·. t.o ·lh.e1r ba · ·. , v n 
'tho'.Usl.l t 'base 11.ne • ., all:- a4f ~ ~-i6Bnttd qbl1.ctu.•l 
tel' t ldea .• , 1•••pe1,ive. What 1• me to 1>t u.prtgbt 
ha ·Jtr 1r,ok. 
Ml 
p, p e 1 . 
•11 ·-· 11 ., 
'l'h arf't,nrn wttb n '2le ••e1i · 
p ,,tr, ,. unonanaea. b . tht _ 
i Ill'. ~ , ni11·1a 
' 
llfiC)W1' p, lJ' ·Pl o•i . • · J .. O·t ~ 




Oll\ 11-l• llt 'tl ~--·· ii 10 tiAua1l·Oft O 00. ;p·. 1 . IJl 'bf ·u .. 
o.t lh · a,ai · · .· . ]ll•---..... -,, ·))J ,iOJ•. l . • 1 · ·1• 
a. 
t 
t•ac• ot pl11c·• or o'b eat w1th nvti- maent £:a pres n.ted 1n 
t s moat -14int1f ;1able a »-ot 0%' oa-·tno1oopto · vlttv • 
. '1\•t wb1ob. has bee . . s 14 •t>out ,1ns1-e ·0,bJeots b 
eqtial • · lng 1.lp&n mental imapa ot inotdenta an4 •otl na . we ma1 l lk.ew1 . e.pplf a• pr in.oiple to the rela1ttor1 o. tw. n ment al !.map ,$Ad ,uvtroruaet1t. In , attANJ Lit.17 the obJ t 
1:t;s 'ba kgtto .. 4 .· ooab1r.te t .ogether 1n _. one plotw-e ; 1m• 
. 1na11on b ·1 11 not tr.a1nt4 1n ..-,1etlo <>b:eerv ·tlo 
bi-1nss tne· • lnto coae:otou,ne,sa • •· a,p.-ate el.em . ta. 1) 
'Where t :ti lronatnt beoc»1•• a t-•P~•••ntatlQftal ob• 
• • • 
f01! l&r . , OS- lm 
tl r, tu 
. all, b Pl 
ftt ' 
v 1 1r t b . O-t · · ~ 
pl< • p · a · tt . lY 1 4, · l. g1 
ot oouib1.na\1oQ than tbe reot~lf.W ~o-o.r41ilatlon. 
Qompoatt.~onll1t, $mt rne4.ler ot Y.-tews, lntegratt«. onlf 
1>1 r ,otanff,\ll.-1,,, ctv•• the p1otor1al aurt4\oe seveiiai 
envlronmi nt4 m,anin.gt 1.n wt toh no •tnsi: trsta ot i-•t•~ 
•'14• p~ey t _l • M - " v · ~, · , 1-.. r:1i:tr::,m:-rr 
ptct,. "tu tta-taot, 
v ,, . oal, 1 r ·t ·· . , _ , , , 
(2) a , .. . ' ... ' 
.,. : (l.) 
. Po"41 I t , 
.-1ont. 1. 1 . 
14 • , an . ·• In 
l)lf ti!- t l 't ; I . J c :d Ntlal1&1\eh1pe , e p, • 
· •nle4 1 . .Pl'1aht ei•••t1o~ OZ' • o ·1 n, :t.tn.r r-,, ,,-2-1, 
I , 
.: 1. l: ... " I, , · 
1%oew,, Slt• •;*:'·.• , P. 15. 
76 
t1- fr · tbt 11&1 view. m.1evat1o rtpren nte t he ou1':$14e ot ' . ' . . 
ta . X! ,nftft•·•"" yol • su ·11 hr 
s a '-Pl • olo . 
41 ou• lB l • 8 et1 • S t 
•• i .oJ\ . 
eo 
4ombumt11 hor 1acntal plant s, such as late.a, tlel41, able 
topt _.. •nown 1n gt'o~n4 pl.Gil. J1ume.-ou1 tnt•~••41at• 
me4lt1i ooour at ,o0 --~ 180° ;,otat·lone, and are At•pera, , 
•o t Ai ,~e◄tmtn,101u,1 11'ttitt1on 1• O·OllO"Md, 1tt all 
three 41m Jl91.one, oo-c,,~tnate4 plotoP1&ll7 by ·tilt bort., 
ZOff.tal•Te .. \i0--1 asea • 
i . , 8 -Wl,WIH!lil-J f .. 11• 
h.av . at 
etpai-ate u.ft1$t ot th• ,oUtpot·1 ttoa •. $.t 1• lapo~tant t o 
p 1nt out tb•t ~• -.nuohio ."114 am\lll\lOlll ooniunct1on ot 
Alvera, o~-1-~ta,iorus pr,ob1b.1ia O•o--o~dituitt ,__ l>a&et\ • 
M1 ,i. le v1,vpotnt t tt·o11 ,x,en41ns t o A 1ars•• ~ ·amt ct 
reteNnoe, 1.e., ~• ult to.,_,,, oi, to the N.totanSQlar 
11tn1t,. Qf - . p·to•• •ln't,ot t~etl.f. 
i1:ratem _ ot _ 1t1tenn_ a_ ! . - . . -.! --. I . I? -. ,!!,, - ; 
ro br-ing the al>ov• sohema'tlo mode 1..nto a mol'e in• 
vat , ~ l.a.tlon t h ; Pt. t f:, •• vh r•· , o 
h 2t·l141,-tal.•v. . r ·t1oa1 1ol:lera . "'""'••,• :t-e• 
GO . fPl •t• bl ¥'AG, 1. · of !1 · 1z i11tf ·Md. V83''t$4 l tf 
ho V 
I 1 
a p1 io t 





rwo _k r t•~ na 
tvel •~·_ .• lWLent o • 
1 1, . .. is 1 .lo•• 
T ·O. t · r0 __ 
11.e, .,. .- .- ·.u,-.A.:&:&'.U , a.as, •• ~ mai:100 t 
11'ot-k )'te11&1·ns ·: nva:rlsai. 
'lbe co.a 1aato 11 . lug ot obJse,a ~ -poettlo~• la 
• » t tn,t of' e:t1tl.:1,4ean re1a,1on.s.b1pt, g1vtng • tl,c 4 
t,,emewon w1th1n ·wl\lob obJt'Qtt. poe1tl.ons, - re1ai 1ve 
411tai1oe1 cum bl looa~•'• fhl• aol1.1evJUltnt 1'11 tmpo;,te.nt 
'to the ev,i.tual eo-c,i:-41na11:oh ot p.roJtotive att4 tu~l14ean 
r,tat.1otJ;eh1pe. ·Thi poteatlallit ot ·1a!.1 -o<>-ov41nat·ltal, 
once a pa\l1at pot.al ot 1r11w -s.,. tllde4, tnoompusee all 
?8 
o.Mera ot rtl.attcnlhl : le,tt.-rilht, abov, ~btlow, an4 'beto1'tl.-
hth1n4, t.e., 11 t:b,t, wt«'1UI. leptbl, 'Ong pet:tall•l 
atr•a1gbt llnta in on• 4UJ.tft loft, as Wltll aa at tn.te.p• 
••otto .. a w1tll Ibo•• r ·tlw 'th.er lo anglea. 
. . . /Jh•. ootu.,,pg • • •.. spa.oe beeanJ.'9 po•s.tble . n+J '1tt'l~~-t11u,n \ht oonoeptt~n ot a Pat1onal. eoattol41 1fhloh exllts t :pier t . l • li ~ . alo .-n a, p •e•l 1 tt. ml• •i 1.on, voi.-,4. er• a11, "" .,.. Yai-·al n Md , ve·1 pa t ,OltM' t - itenau. ·•" . 
onvent1oi\ oonfJtte4 to •l>J ot an4 l>fl:lt ·11.nt ts 1upe%'te4e4. 
At wbatev,,:; angle the 'b••• lint l• Pl- , -e<l, ·amt 1, 0011 tena.a 
to bl Nta1n•4 in.. a 11tort bc,riaontal ox-11n1at10 ... , (Altha• 
pt#·tpeot1ve nottone ma, ,oo:A tnt•~ttJte .,_,,h 1110.h onst•• 
01), u,r18b1i obJ.eo·ts x-ematn tn pltaib 11 , · YeJ-t1o•l1 t,, 
p~a11 l 10 the veittl"al• ot tlte P1t p1.Nle. ao--ord.1• 
nat1on 1·• .~tal1.at4 by the l.110Nast.01 ab1111i1 ,_ ·ti-avera.e 
•• -11 ,.,.. t e , o ~1 on \e o~ 4111t t · IJ :l ·, •. · s.a 
.•• 11:, I U . . !Pl i I . 
·tht pl; t 1Q'e pl.Mt tot oi-t nt tlon. 1' I . h a dtvtlOPD): 111 
brlnge S.:to t ous • n•• dfl:Ntaele ot tne (t4tJt•l 11111t a ot 
·the plottU♦.e i>l t • at1~ ¥bl ·•• o 
~1me- ., a,J.1tf a 0~ th I 
111 . ··.10: • • I . ••• • the · o~1&oft.l--•· , .......... .,,. e 
f 8 n 1; . • · ot · 
19 
th• (iffatest oo--cr41natJon ot tuol14eu,. oon•e»te t p att.al 
:r1pNlfJ.entatlo11 Ul> to t'.nla po . t. Whan. the movements ·•• 
~- d.1 · 1 . ~ S. . . . · or ,aiat •. , thl ·t 1 
wort, the ,~;.n,111oa . pro3.;o..o,1•• r-•preaen1·e.t.1on 11,;, utgl • 
\fb.11• tn. most tn1en1ts.n.1 taotox-• ot lb1 - esero1.fle 
are oormeo'tt4 111th the t ioh n e,:11)111.tr ot ooa,01,1 ion 
poaelble wttb.1 the sohtm tio oo•oi-A1nai\1on ot pe"'••""' 
d1cn,1aP axes 4 m.Ult iple ha•• l ines, 10-. ~tluti- e,;,•c• 
tatton• re:g~i aa t!alll"•• •ar ·.bf 11tle4. fht 41Y't~s'-17 ot 
pojtible •oombtaa1itoa1 ~ •tween t ··1Pf'• an« envlroflUlen't; ••• 
bra.Qlni a ~••◄tm,·nalo.1u11 oJl4 tn • ••h•,m•tttl oi,ase-
ment 1n two 4lmtmtiona., 1t1ll r-tull tr••· etot-f•ttl1- N• 
qu.;tremen.ts. Compo1ttlen.i o.rgant1at1on itlll pi-obaltl.J 
r•• .lll •WA•t O.epenatnt u.pon the aeneral.lae4 ••11:t.i tm.ap, 
at)4 01.1e,4 oa the re,otaagui«r 10•0N.tna1e1 to~ poelt1orua.t 
r ete1eno••. A ~'.loll. .an«, Yaf'lablt tw,;4 o:t 1teu er 
, ; ·· y · , I j ' I .I 
exp rtent;iee o.Uld pro'bab.l 
and. v 1 1. a t . · ilo.m1ma. 
I t · t1 , 1t ~1 
l.1nes s t Ullo . l 
ho 1 s Ill , 
al•-·•~• ~'A;A •• M~~ ta 
to a.1rt4, '1-~fi ·e.1 
tt111 .:· ti • ta l 17 , . prevaU ,o 1 • 
tt 0. 
l.llt 1, t o 11 
~el ., Ve 
ot l . , . ·tag, •· •• 
1 . 1110. • 20 1• pt 
l,W1 11., · M. 
( G · i,~1 . , lt • : 
20 Lo«nq, ea,. ojl. , p:. t?. 
1 n 
), P• Jl. 
p •1tlon 1 
-r ttrl 
ov. Ov rl .ppe l lltelf to 
1s,he~al p . . ,. 1n i-4 .~ o 
ton, 
ltne • 
ta. , l'&J. an4 Vf.l"'bical. dl.apl.ac,.•ment.1 to,, Japll•A p • 
a1tle at l , . \l 
cu. 
OQ _..,_·,uew • 
hl p~ , - e 
obJeeta and at, ·t he s 
betweel\ thea. lhua, 
4oatnate enviJ-Oftnltnt . 
l 
t.tme \11.14. ~•l)llas1 
th .N • · 4 to aoalt, 





oau1e cor . apo.nd•~o• t•n4 to be it$4e one t,1 on• a 
e• quenoe, 1nhlb11•1ng eintultanew• c,omp~tiotto of :te1at1on• 
22 
ebtps. AnothtJJ 1onaiant tl't-or r eepon,tll• tor 1111 .-
.,bape . 1atort 1.0:ns J)O~t , 4 lJJ Plagt'I 1& t he aoi-epanor 
lMJtqen e 1t 11Ua ,Jona ot latei,ai all\ vei-tt.ttal. 4J.itam.••'• 
, 
82 
verti cal htlght an<l 111pl1t4 depth are ott ft ur14• •••t aiea.. 
OonDl}\:tr. ti ft Oft 411M l .n, 8 .a11, rrll,Oftt, ' ana. 
he p. r•i • c• ot the h 1'1z n ••th d. · t AJ.1 . eat 
1nat urne·n . l 1.11 · .. oi- of: 1till t1. n, 1.e., Y14 ha 
ex:aggerate4. 
23 
The me4le1 ot hOl'1z.o!ltal and. vert1eat planet 1th 
41et1not ol'1tnt at1on• t.n one ooll\poi.!11t1on 11.-.1 it-• ooUJ\ter• 
24 part in . p ce-1ttn1e oonJurusilona. the tnai4e - ut11a.e 
pherio _ non showing elevatton aftd eeotlo-n lfi on image, 
(ot. p. 16 ) , 1n.\tr,ratee lmowle4g• ot 'l)).e •ubJe ~ vti1 · 
. _ . 2S ooul onl bt aatne4 bJ auooe11·1,-e tx.Ptrlenc• ln -time. 
'!IJ po:rallJ 1• 1 t t o • p t01'9\e4 a n ln a 
,~ogreaelve •• . no mar 11ktY1t app•a.r 1# oat oo po 
t1t1on.. tn 11e41tval art, t e • . 1~1oan't ,,1,e • u the 
lltt ot eatnt m1ght bet •o o gaal.1·•4 on one ptotoi,1...:1. 
eu:rtaoe. 11 ,n• amt taeht n, .epat1al17 41el1no, epis ••• 
etther oor.islettns • t a oontlnutna -.tton or Qf ••P••t• 
ep1so4ee, aa.y be oom.i-lne4. 1n a IM\Sl.t i-•pre••rrtattoa, •i• 
tencting lhl t.,realth of n.-.-.at1o" &n4 ut.11111ng tu ••• 
p~•4 mefil\e of oompos1•1oa atto~4ed. l>J mult1ple b•• 
lln«u• 9er-,to:i.l rl ntation t pc:, l 1 . 1n 4tptl\. 
2l1;a14.., Jh ~1. ·2t,,LoventelA, sa.• 9.11. ,p.-16:J.. 
2501a .. , p. 1s1t. •~ 22, P• ts . s. .,1- a,. 
t · b.a•• tJpl 
•• t . lJlu t i, aty, , 1ttt 




io , a. t :,: r 
'1t• 
bt11·t1ee lnhtNnt to t1on.101ou1 aobemat1o r1pettt1oa, o l.or 
• ~ll 11hov a nextb1l1tf ot a.anlpUlatlo11 ooap abtt to. tb.e 
stnePa1 level or oitga.at1at1on. 26 ,-,.1att<1na t ~ut, " . Qt , 
and S.nttne1t1 wll.1 be 4et.e~ 1ftt-A 't.1i an tnt\l1t1Y enee t · 
lla.n10-n, att4 p1otor141 balano• 1n wo 4lmene~on•·· 
11 . b 1a al senat . 
••• 
8 
1Rg l'Gnsl fO~Q. V lie 
! 
11 
•1•m• .ta ·· 1 · tJ\11'-S. • . o4•1t _ 
_.s:but1on t · ltktl.1 t · :re, 
l .n• 
p 
41 ..• • 
opS la , .1 n Qd . --,e. Ito v .. , t •ntj~ · c, 110 ;t) o . 
aho\114 n•t ·be A1eoo•aa•4 &1 1me:, sr1 a aa.,-,..a.. t•p t r-
•ei- 11'1 PO'ticul 1$1, ,. 






1z1n ' 'V 
1m . e the 
-nt, op o·t I 
, pl I · l , • 
ti • of 
' 
, 
ve , 0 '' ·1 
a . o ~ · peo'C. ·et tht d pth qu.41111tl 1 th 
OQD.lP 1t1cn. 
one 
SP•·o1t1o eptaoct.1 w111 41.otate at:ftef.'·al ti~ po••• 
a• tb.17 iut•"' late, but ,~otJl.• ·and pU'ala.et io v1 ,; 
l~ttlJ to N - s,.ret• 4 ,o omm() - • t n e f 1 
utlon b W.•n t t~••· 
r uoe4 eo 1'•tJ the aaai• ap • att 
t .tl 
,111tie ot the oaee 11_. t o lm.Plr near Ind. .tt:r 4-ptn po. . ' ' ' . 
e·lttone. Wb11• b.8-tor- ~ 'beb1nl poe.t t t.on•, t- .an_. tt.rlJ 
·• , ar &110 •• lA&1o·ate4 b7 a JI.mp-le- he>i-1.,oJ\la:l. alip-.. 
m•nt., vertlea1 poe1tl oti1RS tor '11>•ttai• 1ooatto• gl1•1 a 
.or• .f1•:i1l>l , ool\po11t1onal dtT.1oe. •~•• ltlwa, 1a •tt,o,, 
(e.1peo1a11,· lt\ thlldYen•• dl-awlqgl) are mult.tpllel ,, th, 
actlon ot rotation t~ • ·t.louoA•t-• v•~r nee4t4 envtro.- .n,. 
t.l ,uppo~t tor tl~ •·• wh · lhe~ , t \)t at air, t..-. up, 
4C)'lh\, to tll .r~il OP 1. n, 't;o ·h• ea1t C,l' -, · ·t-. 
fJl!'.1t11 ·t• ~,-.a,.-. -l4t.J' oo.-QN\ta tt• ot · • i1e ntal.1tr 
~ a. v- ,. to~11J atrt tlQ- llf :r l t 4 to tlil t - ot :r f r-
epatlal .env1ronm•nt ma7 be 1n4ep dentl1 organized. ao-
oord1ng to the most p·loto~l.al or ,.thoaoop1o aepeot of 
as 
a gtven. obJeot· or •v•nt. P.art1oularlJ 11\ ob114ren •• work, 
these var1ou1 oonJunot1on• ot v1ev, suob •• e14e v1 , 
troai view e1r plan v1ev ma, be pu-ata.otl oal.ly oomb1n , 
giv:tng --an 1m.as1nat.1v 17 • hemat1o, lN.t epatiallf non ... 
oonttnuou.e ,organizatlen o the several ;pN'ta. In euoh 
i nstan.oea, reo'liangul -1t7 appl11s ob1et17 io the elemen1Jar7 
organ1sat1on or the tlgure and. 1te orten1u,,1on t o the -
mtd1ate base l1ne. Kven,~ally, 1h h 1zontal•ver tloal 
o ... x- 1n t • -=re -••re4 iio the edges t the :,1oture Pl•• 
so that Ille not ion• t>f tlat (h r1zontal ), and upr1 t 
(vert1oal), became '@var1e4 ana. oonetant v1 thin the oon--
etruot1 n. s·uob ooru,ta.no.r 1a prerequisite to 110.r• ,...,. 
z.e•ohtns oo-or41-nat1one neecte4 to aob1ev• perepeot1ve 
representat1o.a. !n,,tptent not1ona ot pe~speott.ve ma, 
oao\Jl' 'at tbi e atage to 1ntel'rupt the stabt l.1tJ ot the 
eohema·u.a mod. a, bwt the1r eone14eratloa 11 1nt.roduo,t1 
tn h nea o 
! HI RIPRESSM!ATIOI o, ·'.ffll· TflUl•Dl-N&IOIAL Vi LUMB or 
OBJJOTB OB Ft~iUiUl ,o . A :PX. _ or PRO· 011IO'N 
The nex1, tot.Q- ohap'C l"S, Chapters 1V lhNug· Tll, e 
oonoerned w1 th the · dev lopment ot a oo--or41na 1 n ot eu. 
Olide and proJect1Yt oono,ptlon t epaot x-e l t1onsh1ps. 
Tbrou gradual, p~op ••iv step , the student oome1 to 
unit7 rationa.111 1111 cu,ru1oiou1nt1e or the ooru1tq t ■1 •, 
aha.pee, Uld i-e1a, 1v, poe1t1ons ot pbenome a 1n 1':1aual 
vo:rl4 vtth hlt olt>eervat1on• or the pp t changes 111. tne•e 
propert1e1 aa 1 vlevpo1nt ohangee. 
The 41v1a1o ot the ma er1al tnto tour oha.p'ttra auat 
&omewha:t ar11>1tr ar7 beoau.ee th.er, 11 no olearly 4et1ntd , 
t.erm1nat1on ot ~n• phast 1.,1.or sudden appearance ot a ne1t 
phase. · 1ver7 new 10:LutS.on 11 pecu.11-.rlr dtpen4ent on pl't• 
oe41ng 101utlon1 u well ae on -oorollary e-onoeptual develop• 
mente who • 1nte:raot1on mu•• th..t Job t f 1tolat1ng e1gnlt1• 
oant etepa p«rlioularly 41ft1oult. Kuch 41vera1t1 1.n p1o• 
torlal -esper1mentat1on ta to bf expected in the prooe s. 
The multiple n• r ot t - t ors 1nvo1v1ng bOt• pr0Ject 1v, 
.nd •uol1dean eoneepts peiam.1ts a wt4• 1t-.nge ot p1otoJ'1al 
1nven1.1on. NJ· 1ntent1on 1• to ldentit.t, at olea.rlt as 
poes1bl.e. the so1u,1one raoet probable ot ocotarNtioe, wtth• 
out eape·ot t1on tll•' every ettp would neoeaaotlr ooo~. 
The ohapttil' a.1·vi11ona. art an attet1pt to provtde aan . a.bl 
$? 
portion• ot \he total mate:r1al. The p:roce11 11 eeq'Qe~ .1&1 , 
'but solution.a_. gra4ua1, otten. partial., and vlthout ab o~ 
lute pred1otab111tr or r sula-rttJ. 
t1-a1eaup tg Chf:Pttr• IY•:V:II 
The ••ax-oh tor a unit!. 4 apace concept b.ae been a 
st.,.on& 1ntluenae 1n much or wee Pa. art h.letoi-y. '1he 
re.presentational o'bJ;eotlve 11taelt pre1uppos••• 1n eoae 
me aui-e, t two-41meas1on r ep ·•• ntat.ton ot thre• 41• 
menai.one. !he p.rooeae ot aoh1ev1ng p,oJec,t 1•• Ptpreetn• 
tatlon tnvolvee an eve"•lnoi,eaal ng p•roep \lal 41aor-1tl1• 
natton 1ft vh1oh 41tter•nttat1ene between olaeees ot ob• 
J·•ota, tht1r relat lonsb1p1 t.o eaoh .·· '11 r and o 'Ill v1ewer 
ax- made. ,uob P•t1nement• in c11eor 1111n t1ag :rtelattve polNI> 
et 10n and in fl1 tterent1attl\g obJeots J" qu~• the oontt~u• 
1:ng development ot rat1on..al, t o1ent1tlo ocneep·t• and t n• 
or•a•t.ngly aootll'at e orteatat#.on to spatial rtlllt1on1n1pa. 
the tirJt ot th••• 1nvo1v••· mathemat·1 .al JtnowledSf (1u.nt1-
tat1ve :t-elat1cxu•h1pt) an4 th, ••oonl, 4 ttNJttlat1oas 11 
poa1t1on ocoas1one4 b7 movement in 11rle, (qualtt·at1ve ~•-
1 ,to •h1pe). ProJeot,1 . r•pN••ntat,ion 1 . •srate• In.Its• 
two · .e oz-•, and the1 1 te• tlro~out th pro _ a , ot 
aohitv1ng a u1t11•4 oono pt ot ap .ce. •_ • as lo 
\mpl_l ,1 lt tn t .h ff lop•• t I the. corr- latlQli ot tht 
vlsllal f1e14 to ·. rettftal ,e _. d ht-1P 
•P at\a(u) te a p1-&a ot p- •1• ,10: bfwe•Q "t el n 4 
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the • 1eweJt. 1 
Benc:,e, e4u-oat1.ona1 p~obltm.s an be d • 11ec1 to http a 
student ,e cope on bla own te • w1,:t1 the Nto~•n't 411emJJJa 
et <I p~ :r pz- • nt.at1 • ln . o 41a · ·siona · ap1•tAate 
ecr ot :Ii Ir it10.aa1 ol 'l!MII""'""""-- re aQ,4 
o. Whloh ~1tlel IP 
b1 
xem l t1 b 
0 1V an 
se41ng peroeptu.al ltmt.it. 
1 
it 1 . 1 ~ a 
• · · J s l 1 4. 
p ·s ot1 e p 1 
d. p , $JlT l 
,, ' .• ,
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08 J' 1p al 
• • • lb.tr. ~• two t yp,e ot epe.tial :r pi-•eentati n. th• tu-st, wh1oh ls 11111111 1ntult ••, 1e no moi-e t han · ater n 1,1,,<1 1m\ta\ton la ment •l image) et p,:aev1oue1r . per. ·v• v•nts an& 11 ooneeq\l8nt1y either t a•o••·d i 4 11• oov apd l>J curruit ·.· rcept~al oonti ~atlons. ._• .. -.- • ee . on ..• • • • · 1, lase4 · on o er ,attoM $B4 ean . MNtfONJ tt.•e 11. olt 
t rom. the 1nt1u.eno of auoh on t atlea • It o · 14, . t oo~••• bti i>o1ntel out t hat betvten theo t o txt . ••• nwaeroue tran,1,1onai . ~rt ·1 ..-1,,, . re eUli · g t~c111 the 1nteJtnal.11at1on ot aot1 na wll1oil 11o«itf pti-o•pt l on an.d 'Who•• growlns o:rgant.ca lon le8'1 preo1 l r to tM Y p• me t ot pez.at1on,.2 
A p ,,_, , 1,t t• d v 10pm nt to proJ••tt.v• N 
tatlot): la a . •1- · t ot 1n1iu1~1v , 
on. • 1oh 1;.Q pre ltml et C,hi)\)1; ... l:l An4 Ill .N'41 b·ae . • 
ftt'o on:t1nue.-4 t x-1.al axld. •l'r oi- .ao·it-
th \1iA1 
the l 1tl f p 
, l e l :O tJ.te t , •• lt tl'oua 
p , 10ft, • 
l tt • 1'1\loll ta :,ao\ ,i n · ez-01p,1 n 
.tin· - 1, ••ti-aot -. » .1 __ 1p1 
tlon, ~ ,to a11z1ng the ~epN ent 
I AO all ,o, tu t pol.o l 
neoe1s$r,J »• Ntq 1,1tea to p~oJeottve Ui tuol1decm 4e• 
••loplll81\ts. l'ht peJtotptual 41.aoovez-1 ·• aa4 d1ttt Nn1;1• 
at1ona be\ w"n proslmai, -anl ltpuate paJ't., o_t ol)J,eota, 
'Wb1ob eetab11eb ••ol<>•ur1u1 1l)et ween• lln e;r ·e1em1n1•• 
tt11uu,c1 • 1urtao• areas, and "wtthl-nrt volumes, p:roi'fidt an 
#.ntu1t1ve an.4. qualitative baa1.1 tor the p0ealbtlt.t1 ot 
@stra.et1ng quantitat1v.e relat1 n.11bip·• An4 oo-or:41na.tiftg 
ibtm wtth ·art traag-.. ee11ut from a 11Y,n.. totni or vtev.3 
fhfJ moei eta• tial c11tterenoe bet . . n tht NJr•••n• 
ta:t1on or topo1og1oa1 apao on the one bflft4, aa4 prcJ·•o lve-
tuolJal.ean epao• on the otbett l• th•t topologt.otl.l •P . • oon• 
oept1on .11 preocoupte4 wl.$ •thf bJeota thlma,1 e• M4 
theu- • l · entarr aorrttpon.dena•• ant\ groupings • 
• • • topolog1oal apace 1& wb.0117 lnhettnt to t .9 ob• J••i. and oot,s1eteot <,,pepats.on• worket ou1 ,tep bf at ep. ,lt; thentoN co~epoJ\dl to ao more than a ••r ·1ee ot poaelbl.o peroepttcnt oapaal.t et be.tna· Jut f Olti4, ua& the ma.1ti taek ot e.uoh opePal1 ·n 1• to ••••nibl. t be Cata et th11 apao. ln:to OM oohtNJll Whole • ... ,!ht· gl'OU tnga 11\• vcl Y•4 in t h1• pt'oc••• t ona1et ot a4d1t 1 n · ; a eu'b4 • v t ·1one or »r . xtra111e1 • pa,at1ona, •l\e t raa.t1en ot ordeNd serlte, and fnoloa~ ll7 111e_.1 ot 1Ut70UA41Jlg; . ~ -entire pr,ooeee J-alst4 to ~ l•Ye_1_of operattoJi&l oo.ntl. nu1t1 .at>4. .otpotQt•potn, Md bt•ooat tnuoua (,_tlleQllon,hio) a.•nt,i,on4tno• . 4 
ProJeottve apaoe, b•• 4 on • eptcltt e· po111t ot y-tew,. re• 
qut.ree a Nil t1onlh1p 'between vlewett and obfeot, vh le 
e1:10110.ean l't ·l t 1oaebipt , o~ttllnate 42.i ancea aQ4 me&SUJ'fl• 
raent1 wttb1n objt o,1 and IN~• obJeot to .obJeot:. ln. tepo.-
los1oal • ;•.,•, tilt :- ·_pre1ent a~10,n ot obJtot.·• 11 tn4ep· na•nt 
of' ,uoh t1,co4 propoJJtt1o•• wt·thtn .and bttween ob,eote, 1.,., 
ot anr oorrt•.epondtn.ce 1'nYo.1 v1ns tonaex-vatton ot s1u and 
, ,hape between vb.at J.e Y.eps-eeent,4 and th.t repNatatation. 
1 l , 
point ot Tl w. , -' t t1en ot- v tWp . , . t tt;Jr heat 
· ax'lJ . taaats (of. Qhaptex-,e tI ,ancl lil) 1a potttt.J>l.ank, 
th• Npffe.e•.ta.t.lon, •t1mm1111 tJtom -n, A.oa.tnant mental hnaat, 
•-~ h .-, _. •  io . ;1 · · ~ , of n, ,ytevt, aa4 u.rwei.ated. 
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to he ao u.aJ. • · au.al angl ot he o'b · ne,-. 
A Pl' i""t-ar,,~• a f 1 p 1l1t 
l.nterr 4 n.-oin · taternal pCJ1nt .r N t---- .. -- .1 ·'f · 
entlatl on bet; en r1&b,\•1tt t and abov ""betov Poll . tona oa 
a ·•vtaot. R1ght fl.Ii¢ 1•tl pla.oem,.n,, on ·th, p1et -. . plan,, 
aria. ·\W @4 a.on pot1t.·t 1-ollt •~ttrlag 'betoN an.cl beh1Jl4 
plaeemfuat aJte Hlatlo .al t aa, an4 1'bil,N, la an 1taptta4 
pclnt. ot r•·t•i'•nce 1AY01Yt4 tn t~tr Aeltt't1iaatl on . lt 
we mo••4 to aa. oppoaltt oor•x- ot a room tor • ntv ,,---
•p,u,111.va, tlle1e rtl.a.t lona we\\l.d. be al. ter- 1.. OllJ• 
tormer11 at o,a gh1i wo\tl.4. cow ·be at our 1e·t1. ana tho • 
to,...•rl1 tn front W.0-14 now 'be 1Mkln4, 1be orAes- ot 
r lat1onsh1p _ n . rallJ i-•"• .se4 . l1 t , a3. 
1n. app· n p eitl -• •o o~J.ng ~ vltw,olnt 1• rttAJ.17 
under-atooi bf ,l\e oo-ordtn.-.tton of aot~on• and Yi 1rpo1n •J 
.... re ti ft.O if'lO Y1 W• 
:,otn, t __ .,.____ _ ·M oi- el -.1--.e :pottt o • 
ote 17 s aot d t 0$ 
. · • o.t eb• ,rv tion• · A omp · lloll , 
.~ gtvea -o Ip ttlo -~ 1atl · Jh1p t . , I' • · , · oara · . · , 
bttt. ~ p ·. · ••n •· 1. • ab•olu .: ta• •· n ao . .:, \ _ -·o 
• ttrat or ••o,. le 111pre11lo,a ot rllhl, ltf1i, •P @A 
town or1 nlatA.on, Ne--1<=1t4 lq a aaatat lm•• _·an4 u 
-aff t,c ted 'tlJ ;per•ptual 41tt•r.tno•• t.a pet-tpeo_t1f• . 
While the relat1on.i aottoi\, •~••sed w1.~1n. the hori• 
,ont.ai~v•r·tLoal o-o~~4taatloa •••• tltlltni,.-,, t 1 toi,.a 
bre t · l• tubttJ-uotul't tor aa eventual 1sor1-1nalto~ ot 
t1•• an4. 11h· • oorietano-1•• wlth1n. th• ohansea inown-e4 l>1 
lh1tti · V1 WpO int• 
• • • tht purol . p.e:rc ptual. poln . . . t v1,.w ·ta . ay 
goo at·rto. . . 1, ••an• th t 11 • bo~ · • . _ t 11uJel 
tn . raple.te, dJ.steJ',1~ 1,1 . to 1he •ext• 1l that t t 
mains ao. ~ · · t.~•t ,)111, to 41 o _ one•• wn nev• 
·poin - ta o . ela it t other v.lewpo1nta, to· 41 t1n«u1 
11 _ tP _ • an··. oo-ol'Cli_ n_•t_• _ 1-t _ · __ wlth th••·__ ._ •_·_·ow ptroept1_. on 11 qu1t _ •• ted t .o 1a taelt, or 'be \,eootM c,o·neoloua ot 
oat's own vttwpotn.t 1, Nall¥ t.o ltbe~•• o - aelf .rrom, tt. 
t·o 4 thte requ _. · a erat&m et true mental pe at,iois.e, 
. t hat 1s,. ope~El1i1ona . . 1<Jh a, r•••~•1 lt o 01• of 
being llnk.e4 toptMi-. 5 · 
TJt~•, pr.oJ.eo ive pt~ peotiTe .,equ~e a oon,olo I lU\4. 
1fl . p. _lu _ o 1 , h1 
fr all 
p lt1 h ·• 
ot Jltefe enc • 
1th 
t ------,l · DD- Q . t1al 
, te ·:t;t 
, a . no · 
v :Lop nt., •1m\lltan• _ l en.'11l''91 _hat the '" ei-1>1e-.4 
· twee. bJ 01 ao ua.117 i;-.... .. -~ ... 
their 111• 
tlUO·t t n. fhe o·. 
Oit' · ina· 10n ot p 
psi.at t .• •1m it ou• 
Th• problem at ~•4 de i• wtlb •thf ri.-•t- pJlaat ot 
o-c,w.or41n It s o. J · · t -• P'• . , t ~•· . . .J~ . i . . . · n 
n·' 1.1. _ 1. I O ·• . • ·n ill.· ! ii . . f 'llf'I 
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ot thNht -d.1a•nia1onal. obJ•ot1 4• tottl on a pl e or X,i'-O• 
Jeotlon .iso l.nlp11te a 'ht•• · .. 1m.,n,tonaJ. flP&O l ntoh 
lht obJeo~a N"t looate4. !be tranat o"8&1i1011 ot h1 ·s.ot1.1re 
Pl.ene 1n1. a lane at P-~ J t.1.o oa wh •~ 
A ' h 1 ··•-~114 l • 1 peal I r 11 ' • Wi ' 
to. •how "the • l o IJ• ti , ~ trt: 
to ptne-tl'att4 to •o•• 1xt.et1t, vlth -,p...,nt 1epa• 
r•t l n beW•t11 t he plotui-• plM• an4 Un4e.t1ne4 vot4 
bahl n.4 1t, resultlag ia a non~ap,ot.t to, a.u.•aJ. ••pttJ.. 
iowev ,, to;, • 1 apto1t1eA pou, ot oltJecl a OJ' t4.~.-
wh1ah b •• ev riont.a ot tha'H◄.tmtn.•1onal11y, a. horlao.n. 
11 · oi- • ther out au.st eooA be estalllialll4 in ·•4 _,,. 
t gl"l'.e Ubt m a _-1AA1.. Qo at1en t p 11 oi,ien .tl n. 
oh ltne I . • 11 . 11 t . b pl.ao· 1 or 4$ 
l evel, i-athtt tll.an ld.p. • iao• 1t •67 t llU WJ tt.•4 to 
th base 11ne COAO.tp't Whlth ... lattlall1 near or a.t tht 
b.ottom ,r the pl,.ane. llttll a liw 1a ntal.-. spealtie4, 
the penetration ot ta• plMt •us1••t•i t,7 tbt obJttta 
p~oJeote4 011 11 nia, ••um• tll 4ta n11ona t:tt a rathtJrt 
t!Lal.low etas• apao•-•• hor110,Jltal ,pouml plat to .. ._tfh,leh 
ls o~• o~ 1••• Pt11>trJ41otJ14" to the p:re>Jeoiioa plan • 
tu volume~:r1o p:-optztt,11 ot the obJ,ecta n1,1as ot 1h11 
plane, a:re l ~gelr tte,ponatbl.e to7; tile ••••• ot aeptl t.t 
-001:V--,71. The aov1ionta1 aleo •••• lo :l-41oat• that tl1.t 
ptoior.1al. area aoov, i t , whether in••~Jt•t· 4 ,ae a pl.an 
Oli let, lffl.4etlnt4, ts ~'baatoa111 vert1oal., or upi-ight, 
it., itptb le -tlnlte. 
p:roal•m ot 4eTelopt g ttlre··•.· ~ ·:.a:.,u 
oo1no14 .1 w1th t 1. vel ot· · 
P . , o:i ·l .ii,, 11e ~Mn<tt• 4•o 1 ·n 
4onoerne4 w1th '1le reproaentati.011 or the otJeol tt•• l~, 
w1tho11t • pe.repeot ive ,oo.or41na.11oa 'betweeu ol>Je,t• ..a 
t~om o "'t to ,.,- r, • a.a qu.n1:i, r••-1a p .. t1 -
.4 1Mo. .1 , • B ,, ,., •~r · • t'1 
·nt1l11.l n-1 
an pe eo · p ual, ,M . o• •o1r l : 1'A1 l 
·. i-1 n o-t 0114. ttr t•• "' . 
to <H.bat11, ,1.e.11ntu-, tap eston1 ot the vt.eu . · 
voi-14 art tho•. ot e4ge an:4 at1Ttaot , r•th•• tbaa -ot r•l•• 
t1v• locatlon •6'. m ·. • a..re ·tiut ,, • .,oatloiua 't,e'iwlea o► 
Je•I an4 l>-ae ·. O\Uld;, •~tac•• mate~tal t.11 th, o'b_Jeel, and 
pi-oba·,- l.• ,a•t\D ot d.epth ts t a,p· • . :t :C, ~ ·4«t · f 
- 1 1 .f .ao•. •• c , '11• SP ·, a lo , tw .-i, . • · • 1 · 
pro3eotioa ·q • . gln a · 1e aa,me1~i-1 ·b 1Ut w1 
Pl·•· S\U'tao·•a . 
fl . · lf U.POl'I~ la . · 
l t . ,' llblftJl'HI w. 1;o O 
o •.fo ..  
p 1· t ~l 
ir1n . 
ae 11 • 
. y1 
ii-·, . Jm, , ·opotcs 
tt f' n, .. . c I.Vw.''°" 
Sp : :\ l :tn1~A~,n~!l'lt: .. 11.,.l1: __ ,. ...... 
p 1n, et • . w !a 
. l 1st•• .an r1S}lt•let,. f.lD.d abo1'e-
, 
1'(.1 .... l !_!I, . ) .. ·, _,.. _ , 
, ;i, t reprea . n 11 · J.eo • , 
versed in. ,heu- Jti-t- tt, 
'' t 
lo ...... po 1 1oa. ~ n■IIU0.0 . . l!lDB 
re.pH n.t•tto -11 ~• al 4, 
·O J!1C 4 ta l 
pereep uat olu• • oi-- a tl1xlbl1 orio ,i o 
' '' ,' ' ', ,,, ' '' ' · .' 8 
eh.ange 1h.oun"ed. tro• anotb•r vitwpotnt. ·--
mven.1iuall1, •• -•-••• ot ..,,_...,, obqe-1 ln. _ehap 
or Jeeta tn · •rapeot1ve htlpf to 4tcpl'4• tM t poloa;1• 
o - - n,4 ~1 · • 
1' 1 ps·all!•MJ'l~H~ 
... 1 b 
- ~ - .. r..e-JNtt~~-bi. t.hreen--=-~eio•~to!!l-«n.4-------'---------=-
r•pr&; ent:• t.on_ ot ptrt . 1,- • ! o se 
;1von pet spect1ve li t o vs: t ti-om · pa:rt t~ll 
i,oln t, but 11 _ lt not ne·o1u11arr , o l>t _ ans:c, to _ ll' avJu-11 
of th.le vl wpolnt tn OJtder t o peroe1• t bJeot acc,u,. 
ratel r. on the other :ttan4, to N~•••ni ll1t obJeQt la 
p !'S.pol)tive 'b _ tae fUl r a men.~ai. bl- _ e r ~ avlng 
• ••••tt.atos a ooaeot .\,le awa:tte1uh1s et the p ro1p1ent1 
v1ewpo1 t. t og1~1e:r w1t h t he ~ anst e:,mat 1 na in4u ed. 1n 
· 1)$.roeJt~ual. ol)J;•-ot bJ th.la vi,wpotnt. _ thWI, 1n o. r.ti-aet 
to pe~ .ept 1on, '1apr . aentat1t ~ of pe:rapeotl'Vt\t u,pltea ope~ 
. At1onal, 01' at l••st (')0~1olou,1, <to-o:r41nat1oa. 1-tw••n o 
J€tQt. and \eubJeotu _ or 1n otMr wot"Js, a ~oQgri1t1on or tl'! 
,tact that ~they hO'\:l oooupf tJa• _ ••• p.i-oJeetl•t epet,t ex• 
tending beyond 'tille . obJeot -- 1M~U41ns tne obs r:vei- ,-him-
••lt (s,l .oe tnte_ ,ewae• ••••lop• vita; ge·o-.fill'1,1ant t ~ 
thtl ttp1 tm>e p1ene · on tfJJ.1eh .t obJeot 1 pr().J o ea..) <j 
Piaget al ,. Aeao•tite 1'ut\1 ntai-7 t-e etton t &hap• 
wht@ aao t•• atteapt to . oommodate thte pei-·. ep uai. 
awtAren•••• 1n tonti-a• to • 1ohema . to oluttont 41• 
teola • 
nt_., a pe-et ot th• total r al. hapt, o nto , 
.. 
1 , . . . 10 .g., an aro t o repre ent a . 1·0 .n ·p•r•peo't.~Y • · 
Ho Erter, euoh attemp a, 'be1ng tr,,agmont-N'J, .a7e. l U:1~1· •. e 
be eup :rs.-4el rat.hilt qu1oltly. 
O. Pto· ·R?J\L LIME · 0 · OOMPOSltlO 
do~ t · ·-
lL 1 · lo. 11 11k•lf · eTe4 . a1al7 
o rlu l tue • · • · · o utns aol.141,, t obJeat 
t'estina upon tt. novevtr t1u11rattve t :neu- Nallsatlon, 
helps to convert the. sroun4 (vhttll. r "base 11n.e ti' tm• 
defined. pictUPt J>l . ·. ) lnt• a plane ot tllpp02'tt tht pt 
t orlal auooeaeor o the l>as• 11.ft • Oh11tren •l'ta.11.u tht . ' 
in.a.equao.1 ot Int b.a.lt 1i.ne Whtn th.er exten« ho~tr.011ta:t 
1,u.a'(aee1 tu.111 on the PlMe (ot. P• ?J). Wt me.7 alao 
r-eoall the 40Q'1tntto.n ot ver-tlo.al o:rleat.atlon. tor depth 
impl. a110ll ( t. :P• 66) Whl • c' fl . r1b.·. • to ~ _. tt o . 
ot : 1aont· 
I~ t e p;r • 
1.0+,1 · , Ji. .... 
" -~ plot . ., • . 
·:t at, hor1$0ft1al. st·v»•il·~ ,a i 
97 
app - n1 4 pth ehotll4 beo 
p 
s PP :tt , 
t · ·ui,poi-t t-1 .. 






al z • 
t . 
tl , 
, 1 J\ ~ BU.U'.., . 
tacte _ o~ 
11• ,i «iv· 
--••w...,_t 1 ~ -t r 
t • 
e . dP a ~---·· ... - n • .. a J> (eu p't 
t o~ some pa,·ataotlo 41ttt#t1on), 4o•pite lntenttotts ot 
depth, bts been 1ll1Ul1Jtate4 1ft . ., .. 1.te~ Ob_,U~ ll ltbtll'e tbe 
,.,.,: o · pt,w. . go - · - t , r n ot.a" 
p,:r- ·1 .in to olo1t -· » ., ·1$• to . , 
*. 4, 1 .. ff 1-A t . o, :bl bJ .Of1 which 1 , J . 
1 t !;:rat ~ep • · .a .1tn . 'I' t.ca l.: · •, 
11 ~o. ~ ~~~~g * ~~r~L~ 
l . • 
~us, the race . ot a 01J&'bto vol • w;ttle)i le pe~en.41ou1.w t o 
tJte pto.,u,e pl.ant i .a p lattd at the tide o.t the t ~ottt ·t . , 
aa 1n PlBUH 4, page 100, tn 11he e.am, • 1~e, ahape, and 
p 
it . i tle te-."~'"';.-,111;.",.. .. 
12 
ll'ii.~,.-...• • 11101.1 
• p 
$0 Q 
1J1S·le tr n.tal . 1 ... , • · _ .n4 l'l 
1.1 tt . Y t\t1ert WhS. . ~ 
I : ' , . 1 ; · Jr ' .. I; 
to . 
V ·• · .~., 
t 
• 
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A TOPOLOGJ:0..AL BIPRll811fTATION Of A OUJJlO VOLUME $BOW?N& 
'80N11'AL PLANS AIU> I!S J>laPIND:tClJLAR tl:tDI FA.OIi 
JISPLA<Jll> UD:Mt,J..l 1N WI Fl\OfffAL PLAII 
100 
l.Ol 
least 41tt•~•~t.t.ate • I~ l ot th• e -• l,ut1ona, , 
111uaton -ot dt.p'th 11 m1t1lilel. or aon◄•l•lent. • strength 
of tt1e p evail1ns hor,110 tal~v•rtloal. eohem_a _ d 4om1.., 
aance ot th• mantal 1D1 p aooount tor th• etabll.1 t t . -
e1mpl1o1 1 ot thta:t -tN-17 •t.teu1ir11 (ot. also p. ?l, r . a . 
lh• a mt.ng . , tt,-, t "tom- •l • t 
.Dlf ,1 • a 1-. 1 al ~a,p l • 1 · 
tr 
All l 
-- - O,~u. --- - : ft n"!~l'5---'Hl8~l.--CaJ[UlO ~111:1,1~-~~-•r- ft1R- ,...._ .. '9- --
'th . \lld r,,_.,. ~ pit,- e PP r 
1ti. r r t etep, eome 1 pnl• _17 41-aw 
a 11' c;,t tit ·ntaJ. IIJB.,~, ( i, _ r l p ) 
· 11 · t I p :P l , bllqu l.. , ~111~,1;.-..a~ 'bJ 
l~ - - - -. . - ---- -- -. - - . ac.,tual tlant. A ooap Al>lt eol.utlori, tho~ ont :1t ep 
tvtl'.l.er S,.n.to preJeot1on, t.• to ittaw tht obJeot• ah.,_ 
~ . • · pl _ lt, 01 aav.-1-1rv...-. +,111cstw: 1 1 
1t• lntt I · ~11q t J to tl!u,t pi-10 IJO- l pl U.ia . 
15 
• 
ay a1 ·o 00 . . ,- Vt· 
un.. '" - -d, ,. ' ·, .tgbt et• vtr'lt. al PO t 
i f 
102 
Ol' f1~, l:>ut thla ta more 11kell t .o ooc~ v th etngle, 
e \Pl •ba»t 1 ~•tn•~ . .,~ a _-ubio Tol\lUe .-here 41••· 
t.oi-t1on ot toM 11 a• 1di4 -Nld par·al.111 11411 .ar ln~ 
et1.nottvel1 pnee,v, a.. the 1df a of a1mtnuticn 
1 .tat aotn t » 
b e·t t p 
ne • J> 
• 
sapo ral 
..,...,,._.,.r.v....., 11 ti .. 
ln- ~----- ---- -- ---- -- -- - --- - - - ---------- --
he p 1d. 4 • 
I ' I d. ·. e e liq. ·it et 
euoll u . paten\ eiae 41-lnutlon a,n oon•e.-i' no• ·of 
perall.el. 11nea in 4ep~, l.e .. , bOlh u.t llnte an4 tnterto• 
11.tuu, ot seoattrlo ()b.Jtot-e.1' ta eoond cau, llher 
mort 1no1u. 1..-, pl Gtortal ob.Jee t,ve• eneotutafle the 
ntl:011 ot let_gioat. equ.iv-$1.ent• tor tm-ee 0.1meaa1cns, 
11 the tA•• or -.-,100 ot t 1l.t1ng tbt plant .tteelt to 
appi-oa'-at.e the cibJ•ot' • 1'1•+ •l~.t td\l,Oll: 1uggeate ln turn, 
1· l .- 1 1h . • 1-. t ~ ·ne 1 t 
to · at . th• pl • % · 
· 1. : • . . I . .. . I ' .. ·· . . II i. 1 _a ·111t 
16~.,'kt!i . " o· . .., . . . .-""' ,, ~ • .,~o~o a.. ~ . • pp. ..-.-~. 
1? 
p .r oeptual., 
It t• 1et a 
i, t 
re 
-0 ,11 u1. 
18 el •.. 




Where the . t e•$rne t o a oon--
elt.b.er athl.ev•me111. !Tlra~ .00,110•~ wltb lbi obJeol 
sugse1ts the.I tit>l14ut.t1 wottl.4 lMt trS.e4 out first. 1n t 
. 17 #tme ht, mi,. ilf,· , .23?. SJ.an .cl a.r al.l•lopams tt1"t to be seen a, o.ia or -. ne ot r•ot 1es £!. e. , . tn 4ep'tih, ~a.ilhtr . tl\an •• a thom'bd Otj th · tao•·• ·.7 .. _ c, . ·'h··· e.t a a1mple1' t1 -· . ·1• obtatned 'b7 reeA1 1 .. iii, 4ep'11 -41tafM-1,oa. 
10· 
1•-m filoha,ter...s~, - rro9 . .Q.t .·. 1a .. AQ3i1vftff(Be. P.:·k•~•:,; V.n1v, r·s1.1,. ·ij?7 . ·.-.. ·· o~D:o.i/;i.· PN,s. a, l. ·.· o), pr, . l . . . . . The f'O;'mal 4efe loptB~Ult --• . •~-ibU~ai.le to . a new . va,,1ab111'tf ot 411-eo.t101.1 :tn the •'~•~4 •~~1~ 
••.'.·  ·•.•.lon· .. ·. •·t . 11M. •.• . .. 1•. ·.· .••.·· ·· d.· ... ·t•.••·.•.·A.· .a1 .. s, .. . p.13.· t·•·•'.· ·ia.·· :.r.••·•·~•. ·4 .·.. ·.•l.tte.· . ·i-. • eat1at1on be'W.en a.<Jt1ve ·NJA. s·tatlonat:1 -.,tttu4ta Atons vt. -· the~ s,eatei- it»lh .tmpltcattone. · 
l.9Wntto, 22• fJI~,., IP• a;,e tt. 
• ~-p .. 
lll 
ftO 1 ·t .·o 
•ltonraent. 
nt t 
1 ,i,, • 
• lo 
QQllllnae·ll·l Oft, wlth ut ·cu. t -:b,1 
20 i-1antz• to · • 
p ~J'- I 
n J .. • • , ,c b • ~ 
lO 
OblllUlt,·, no matt•• h .w a-n.e.ral, eabl.SQ.O'll9, 0 . ~ 
ot-41.nated 1 a var lo - 1nten,re1a:t1o·n• m-, bl, 1• an at• 
tempt tc> mM• x-epi,t • nta$iot); ot e4gea Ott aurr ea .lft hoY.1• 
ntal. poeltlon rea.111 appt - to be- l\o_.1aoa at : well 
l.n depth. Howe4te,►., wltllo\\t a. a.o ~d~n-attoa Smpose4 bf· a. 
0011101oue a.n:4 ua1qtt,e Y1e1'£,o1a , ___ 1 •1-1•~• are 1n•ou.-
ate11 ae _ oi-1be4 t.n• 'fa, as M o,-e..,•al.l o«Ht:ee ot pr-eseni .. _ 
thti.J: r -al sn•P• 1, oon.oe:rned. ttl.e. ooncept:s ct a unit 
orde~ in th• vertioale · 4 ao~1zoutal.s $'le po • ·- tlal 1n tht 
ipall-1 oonialnot-, 'but a '"••t0•4JP u- -_ oe ·torm. to.I' geo• 
• • t> J· l . e.g-. T-;P-11:THl·zoi al 
It ;y . . 4 .1'1 d 
.. , . ' .• 0 
0 -. :1i1.4t1it~ ,,, 
a oubio VOlwnt, ,. Oal.11ng a topolOLJ1.<Jal fOU.itlon wlllcb 
teplor• l.tt't alt• • t~n,. and ,tgllt 114• tao•• .io.aa a 
ltoi-lzont-.1. bast 11nf, a, 1tl ·J':tsu,e -5, pap 1.00. . lnt.o• 
t 
1uotn :u,,tQ1~ t ,1-, thi . -ae ·!tt t , . p •04 ce, '" • 11' 
I. , .J_ . t·.•• .I . !If . II (1 _· ·1 
aoa&!&r, PP• 69, 24$. 
•1 etri ;J. • -m ,nt wtt h IP'••• t- ••n•• ot v 1 1n 
4e h , U! 6, p ~ l.06. Wl'UllM fb ' 
4 a lng 1s I np .. . ~•. 
1 1a not a · prtalng to • t; •ol1 , ., 
• oonn oil a ot ~ a k 4 I, giY1 
a log1 ' 1t net pll· •llJ Pt' 0 l\d %' .· 0 (JV.bl 
. ll .. _ .. · . . vo1wn• J aa 1n Flgure 7. page 106. It the ba e llM 
ot th e14e planee weit retal.nel hoPt.zon.tll wit h the 
• o 11q , h • uppoa u,- p.i-all 1 • s d 
• · ta: •il' ·4 •••s1 &pp Paao. 1 t 
1 ntatto , t.a. • b wi apa:,t at ·he baak 
22 . e , ib . 1BtW 8, p.a 106. ·tau.a. nuiur-ou.a 41 -
iertto ot act . al. ~•peo ive ar ooo,\11' 1 tp- it . al. 
eape 1m rate 1th p~·oJ1011on wb.loa .r. •~act i-lzctul br 
laok of awtW1u1e1e ot the •l~l•, oo•orctina'tlng po1at ot 
v1ev. !ht -eont1~al1on r ep _  ••nte4 b7 l'l&UH 8, or 
, - 1 tlone th t, has bt· n ---D·wt..ili lbt4 in, ,hfor.'1. t. 
.a,t blate~, •• n lnve11· •A p l'lptOtlv • ll el • 
li,.a,1a inlp11 -on.tc,lou• t .Ti , al t :rai p _,. p _ e.• 
•1ev • 
" " . ' . .. p.eJ.'11:t,eotlYt i-e ~•• to, ha.t»are __ 14 oal.1ng, . .e r • • t1,. 
-~Nll. by ,t_., ,r,,a. JU:ggeate4 by thl ar~u.ae•••t :ot 
I : J . I I . I 1. . I 't I.I 1 
Zl,Airhhl . , !a• ·,., PP• 14)•64. 
22w: 111.. sm,. ill. , p. 17. xampl s1 • _ .n t» , . · 
Ohtne• ~t, b-i114liii·s 1n •w-u. Gra.ve ,. Gh&Y•n'l':aa••" 
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FIGlnll 6 
A PBI-PROJiefIVS aif JU:Sll'IATlOI or 4 OUIIC VOLUME 810 ,' Q 
.ntoNTA.L. PLANll ANl> iOfII P U INDI OULAJ\ SIDI rAOES 
1lG .. 
A PBi•PROJEOTlft S'JMli,tETBlOAL l\i:PiUU31HTATlOl.l Of A OUBlC 
VOLUMS SJlOWllG ,aon~ 'MU) TOP P4018, di 
SIDI PAOii WID PAB.ALLIL OJ\ftOGONALI 
f ;IGUJUC. 8 
A TSAN$I7101:AL BIPRliSIJT!A'l';l,:Olf 01 A OUBlO VOLUME . I.KG FRONTAL PLANS Wil'I TOP ANJ> SlDI 1.AOEB DMWlf Wt'fH. DlVll\C&llf Oil'fflOGONALI 
flgure 1 • well aa by tht p!iop rtt., ot 'th• aoen , tbe 
sentral tl x1b1lttr ot 11.1• .n4 soal.e relatton.ahlp• 1• 
appar-ent. Wh11:e p1ctor1a:t. tn~• i;t1one with. ret•~ene• to 
1t1ch aspects •• oharaot• .. · m,-.aa1e and tona-.1 ba1anot un 
· · b lY 1AY ·a 1~ 
all torn 1vete 1 l.ev l ot depth ont l. At l • t 
t rm 11 h1•~~ hie • 
•hlle 11 1nves-t.e ers 11 e " ·M• 
!tn an eae , 
at· vi w, he op ratl .. 
4000 .t 1$p 
eo\14$. 1, Wltb ut un· tta 
Just as ih<>ugh tb 1 wtre separate 




th 1 • po t 
· lated a\tt'taoe • 
a, pp ar to be 
10 
t1ppt4 mo ... • vePt1oall7 , hae ·• or1 ntat1on t 1 a suppo t• 
1ng l•a•. o, ta tat • • ooapo . 1 n, one obJeot mq bt 
• s••'1 fl'om the 1,tt. attho\UOl th u- r•apeot1v• 1 tt• 




s n a to on a pl 
b · t geo tr 
J llbie •• 
W1t ' • 
t t 1 '. t 
·erl I th · 1 bJ ,Q ,a ot !r . • · o ·yei-, 
p ltitu 1 n l 114 1h• war to a, lio 1ona 
in t1~• d..1'61.Wlng a• 11. Wh11t .the problem m1 t 
protlte.bl7 'bt 1tmtted to a atu4.y ot tnantmat• obJ .ts, 
a 4iso~ea1on tol.lowa •~1t1h aovor.,e ptolor1al exp.cu:.ta'ttott• 
tot' aa:vanoel stll4ent• or- an aa anctd. probltat at thl l 1ev,1 
ot development, 1noo~or•tlng h•an t1~•• an4 •nY1tto11• 
mentCAl tea.tu.re • 
s ':I' . 
... -• . ,I .1. I • ·1. I n· .. t 
24, 
11 , ~- t., '• 18. 
exper-1ment1 wit.fl t o2'81ho:rt••l•s • a '1.P• ot toNlb •:ttito1ng 
t hrough ,u.p•i-iapo 111on ••1 be aobt · ••cl b7 oom.b111ng 
1 •t tit. nt 411,eo e Y1 a (• · et' ti f 
the me .tal 0 1 25 
t · 
1u.t1ott, tbeP• 1, an attempt to 41 pot• pld"ts moH •~•11 
at appropriate poe1t1on• 1n depth. !he augmented. eenae 
ot tbft9..,.._ ..... a.nelo _·1.t 1 1 · t-111,lr t ee ht ti, 
1 •• ,, w 
t · .' V1 f 
pth p ·at . 
t 1 tr 




lit J: a. 
ate · ·t .Ip 
~ s per! ••1 ~ •. V .~• of 
--.-·cut, t 
xte-.ai n 1 . g 1n 1 -
l t 
rtlon f th rio 
pt ' • It 
. • kt - - n au ., eln e. 
a •• ttl 
~t·t nt 41st · 




l'l · e · . C,:rai11,thil -eisa· ~ 
. 0 
a.1 ·t•~•nt1 
gt. ti : nc p,tt ~lo · ln " p t po 1 ·1 thr ··lh t 
Jeot1o. , a]. $..de hat .a;r p8.P'tl COT, :zit 11]) !N ~• parta 
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Tc tb1• e,cttnt, uoh e1ement y 
t • 1' ln m · mo p oJeot1otu1l ao-
1ut1on b.an th p 'Atao, 10 
1\ ,.OQ.l~Qt, 8 0 9 
Q.01 14,nl 
w1th the proJeotlonal la.ea ot au.petlmpo11t·1.oA, lead.a 
ettoi-ts .t genµ t ne a.tomieal tr>reshort· nin vl\llta 
t1(itlre • These m.or-e vertat!.le meati, p1'04upe a eome,rh :t 
oula ion e more t 
1 t 0 b us d m 
ta · , 
mu o 11 ov-e lappe ts. 
The most notal>le result. et toreabortenl 1n. th 
t tgure 1e a moN nex1bl _ Ai apoet tton ot tbo tigU.r1t 1n 
tllr -q t vl w, · e:d ng te 
views to • larse .egre . • t,ftu1, 11, on.ct tne mo~ sat1e• 
t yt ns '1:1J¥t . ~,u.1aenai.ona11,, ot t three-quart•~ -• 1•w 11 
t"ealtzed, pure tr--cmt$l 4\1\4 ai de ,.,._ we Qle r~l.1 uaeo.. 
The tlwee-quart1J\ vtew or t he back ot the t ·igtU:t• .11 al.so 
more 1nter·esl1ng . an a straight 'baok vtew. 
o Jt ot fl~ 0110111 p t ,, · . 
,4 en pr v o • sol: tt~ • !bto p' to Qta ·o.n•-
~• 1 . p ft'·OUPI O t1 I) · 84 • 
1ft arra-ttve o ion , a 10 be deploJ 4 · tng ·1· . 4 ho.rt• 
o , ·11 aot'O Iii pl · · , 1 , ta.bl ) . · t e , tng 
110 
a t ntoal 1110, , of lite. lft'lti-oouree 11 ee.tab:u. • tel ., 
o iltra111 t aotns poe1t 1on.s wh.tl, moi-t epeottto aot ton or 
poee.a er• suggeeta4 ohl t1.1 bf b ad moveintn.t•, 8.\Uti11ar1 
geeturea, anci 41.Notioa ot 1lari4e to· $.n41oate tbt qua11t 
ot relation.ship. The narrow stage epa.Qe ,,.ov14t4 .Just 
•ooonuno4ate the sl tnt bulk. an4 llntlte4 a••tUHe ot tho 
t tgm-es. 
1ntuit1onal ~athet- than ooaeeptual OJt1giae help to pre• 
ieJ1v• · .net-a.lit t stat m t r 'ther th 1t1a 
il·lu tration. 
l ll 
\fb,ere a. gpo'Qp1ag of tigUre • le re4u1f'o4, the 1ie 1to . 
1a to mate a 10114 b1ook t tiguNJe, ver1 olc;,af 17 over• 
lappe4. tht bulk 1JUp11e4 br the~ n.Ullbera oannot bl 
~ga11ioall1 :reallu4 S.a the narrow l1m1ta ot the •tase• 
l1ke ground. p1ah•, .and. the • •• l.aok ot volume 1t1Vda 
eub ttllW• 1e &1.10 ev1dtnt. 
-•~a•, . '10~!, ... Id--l!•JUI! 
Ratural1st1o , 1ae -a.ntl eoal cU.t t1:reno•• tend to be 
ecme•bat 1 ... t'e.sutar U\Cl unoo-oi-41natthS nnioh u \ht toffl,at1on 
of pe:r-spect1v• lht\P9• ma, bt ~latt4 t:Pom Otll shape lo 
th:t next. Comp~l•otle _.. l '•nerallt uasovernta 1'1 a. 
oont1ntteua oper-at1oa llnlt1n, all 1t1ea w1thla one reta-
t 1 va ,1,tem, and tend. to be mad.• s tngl¥, • .. g. , be· tw.t# 
t wo aO.Jaee·n.t t1~••• gt 1,1ng 0011 pprox.1mat1on, ot 
qutJ;.tt,at1•• 41f'tt i-erieea llkt lar-pl', t11a11ei-, o, , ,ua:i 
in 1110. ·'Ihle prooee, ts alao tlui buts Qt 111• 
41m1nu-tton aocorA1ng to poe1t1on la depth, an4 pe t it'• 
t-11\ll&r1't1 1ft '1\1 ••n•• ot neu- .and t~ p.oe1t1 as tor 
var-tou• obJtcrt• m.,- .res.Ult. How,vex-, 1n 1fh1t :roblem. 
a1iudents w111 tJOrtael.lf be p OO()tlp1e4 wlth 1n.4lY14 al 
ooJeota or t1~• and thtis- tin,et-41meiu,101ua.1t1, 
112 
not so mu.ob .1n tht1,. o~g~liUlt1on or .iuatme .t ,o t.her 
o'bJeota 1n a oomprehtne1•• &N-an,gfment. IP. 1-wo, all of 
tile eomp~ at.tv . re1attonsblp1 bttwe n obJtot• Md between 
the· obJeot.a and '11.'Ull ob rve,-' • vlew-polnt remain !n'tult ton• 
4 d. e •n ,. s 
1n t1 ., to ·tr 
nd ·,&19 t 
an p a • t o · 
clap~•, e.upents.ns the lll•• loa of ~oeeston, m·ate :J.• 
li.1 . fJ,UJ' , C ,f , t _, .. 1: ,J. cl p't . • 
fi!¼!rAJ!c1 .!fiU9 
W1th • si-actual 'Wt 01A.tn1 ot tontAt. t-epNtetntatSonal 
t••obniquea, a, t hi• atage a 11mt1ar 4 · el.op1w1111 in ool.or 
and value 4.1tterentla1i1oJ ma, be egpe.ctea o ooour. 
Whil.e ,,ao.a1111 •a, etlll makt obv1oa, ool.o;r an4 Ye.lue 
oonti-aat,, etnsl• eoler, ant toaea mar Row be Yal'-1•4 tn 
val\te, ant 111xed 1 tb.. l &ht and dark 10 aobteve a r1oMr 
a:11;r,a1 ot vaiue tn. eolo•. ·TA• 11t$t oontra•t• JAG¥ 1"t pro• 
1'1dt4 not on11 i>r t1tJttrt11oa1i1 l1aht hu.e1, auoh •• 
appear not only 'in . k oo1ora, bUI alao 1n naturatl 
l1gbt h••• l\tOh a1 a 1•110.w cobre en e4 to brown. 
L18b1' and d«rlt, Yhethl . aa 1010~ oi- in ~lack 
1 ct, 111a7 also btg1t\ to . awae a more T teA %*-Ole than 
•tapl oontru, ot · one Mlt or,e t onal.117 wS..tij another • 
. 11• ov• •lapp1ng, ~n t t aelt a i-el.1able 1n41oator ot 
depth, le 1l\1tial.lf 4.a:t1nptahed. if t • or1ep t ,em.m--.-
oat1one ot purt ltlle or .oon,raat1ng toQe, 1;,he ••per« l 
of plane ag 1.ns Pl ant m.,- &rad.a t,7 change t v ·._ 
v S 1.b •~ • Of a, S,•• 
4a • 
Y•11o•-.. 1, t a t 
ot ~•~-u&·~~- ov ~lapping pl 
1 ,oe a, the lo · i- port . on of . ao. · · • l.i~t, 
pt tea. to 4ai- •P :r .. _ .. 1.,._·· - tt 
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l .aps , t 1 e.lear th i -n a 
• Wlthln a ••r of auah v•~la:>p1 1, 
a , ltp- · b pl : wt tll 1t s _. ot · has o · 
Je 't Cll.\il.,~o\Wl 14 n. 1 t,. • lo• t port 
· -~ 1 .f?7 . · t p ta o l 
ll p i-, ·. • a Y'LI.]~~ .·., lng 
'1•xt plane tn 4•Pt.b.. 7.bv.e, sinlpl.e QOfttl'~et, w~11e sttll 
a . centi-ai oonven.tlcti. ls tri¢laforme4 to a raere vat-'1 1-, 
i? •--·~,.. ... -- 1 n 1 :h tng l i oo ·o. • 
11,4 
ftlro'Ugh th1• teobll1que, on• pi.1 oi-1al couv nt.1cn. a aha.de , 
enc.lo e4 shape 1n conce~, w1.1-. a4Jaoent torae, aoqut~• 
4 . al algn1t1oano , tu.no~1Qft1$S a1 both t1gu" an4 ll-etolt• 
p-t>und. Th1 t• «n au -ntation or th• :t:,pe 4110~•••4 tn 
I 
Ob.apter lII, (of. p. 71) .where, on• llne taa, llave both out• 
llnt at).d b •• l tlMI etgnttlo . ae, 1 •• , t1PN and ptOUrtd 
me 1ng. 
As in tbt o e ot tnooapltt • oo-er41natton ct vtew•:r 
M4 vleVpolnt, and l.n.d.1t1n1,e 't;pa.trtain envu-onxnen1;. 1 1.gtit 
am\ dark nav• 11m.tt:et\ context• ot applteat1.01:. The e pa~ 
l'Atlon ot pl.attee by !ha<ltns, ae de se~tbe,4 ·. ~• • 11 eome~ 
What · )1tr r Ult ·Ct Valtte, p,.11n~11, gov 1'1184 bJ th• 
teoh 1.que o·r ove~lapp1ng. ~dtt1cnal.1t, aome ehl4tng ••1 
be us- 4 fox, ver •~Plt notion• ot h1ghl18b-tlng -anl model• 
1 a ot l!' 11u,co·r41ng to ht obJe ' · 
there le l 1r to "be no awareness ct a 1pc,ottto eourca 
ot 11gnt. Netth r 4..etUtl\lon ot ebapa, •o4e1e4 bf vaiu. 
41ftereao , nor tte 100&1 oolo~. e>i- texture, le tlleretoJtt 
m..oA1tlt4 b7 eou:ro,e or at1'tASth ot ll.lwa.b.atton. ,oJ- t ~ 
••• reaiaona, 1ht ut6 of t ha4ow 1a 1llltl-.i-11 n•ive, 
1.s b$.IEt4 on trap1en1te:rr perQeJ, al observatt.ona. Sh4dcnrra 




ro11ow1ns Ille eoh.emat1o p1oto:r1al aoluti • tn • 
ted 1n Chapters 11 and X:tt, be.g1n1 a 10111 trana1t1o al 
procese et a.4Ju11tns and ao41t,1ng the aent-.1-1 age 
o:r-41ng tc a ~ov1ng • ar•n• • t peJtspeotlve t aot or•. 
I\\G aw ni e t , 1J - gt 1 apoaairuto 
or o'b eott and tigurtt aevelope i,om -• cumulatloJJ. ot 
p•r-oeptual •xP•rt,no,. The· obJeot 1ve p~opei-tlea t ob-
,,cts,_ 1.e.. their •uolld.t&n. aapeota, an the 1Jt o· - g 
1)u1pee aeoo•4tns- to vtew,otn1 m1;1at botb - oo•orttnate4 
1n -order \o aoh ve a p·tJlepeot1v aoourao,. eueh a 10&1 
le not to bt pre,eente4 •• a ktlown A ....,~~ iA•al, bu.t 
p:rinlar1l to b.e Na11a d, step by· step; t!lPougb .a 1. 
eer1e, o e.mp1r1cal ec,111t1.ona, tor 1f'h1ob nly the t!.J-st 
phaee I are oo.na 14ere4 in thie oh• -ter. 
One t tho t~·•t-la.at• tol' th1s 4tvtlopment 1• t ht 
oon tptual tJ-am work ot J.torlsontal -4 ••r-t11a1 to• 
or&lnatea ,o 1erv1 a1 a at.able etruotUN tato which ob• 
Jeota an.A apat1al pos1t1ona ma, be p.roJeote4 ta appl'opri .• 
ate. arKt Nl.at1v. w-,.e. 'hJntaltve but lapoi-ta:nt at-epe. oe 
mad• t ow~4 the N al,. lsa.t1.on ot tl11-s ~ona.pi. 
The e.xten,ion of a kO:tlz nt , p1an• or 1uvpo 'ti "1nto• 
the d•ptb ot ~• "spatt.i- tt ton1alttt1' 11 -•oht•ve4. t•ougb. 
exp,:r1ment• wlth. o\,11q111t7 ltl1.1th •uggeet depth p•nttrattoa. 
ot tbe plotu,e plfAbt. Salli o'bJtcte -a.net tl~es plao -- 4 
on tbia plan.• art aleo 4e1'elopt4 frOll notions ot 
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it ,tty,_ p~o•• ·4~ fro• n&1v• ,opol st.o to · runn ·~ 
8\tOh. oont1~at1otut, to lmlb18\\0U8 bat eapel'~ental eolu.t1o e 
whtob euggeet tb.e general 14•a ot to,nna 1ft t e,,11. 
In dev,1op1QS t!sur• solt.41t r, 1raneitloft.al ao1u110 
ot r os-eano:rte•lns auq al.tto be att tltlpt ed. the pareltaot lo 
aolut1Qnt t end to give • tl. , '119 1oolt ot b.etns e· nt ine 
to the fi'onta.l (ox- a atngle) plant, Obllqu11, eel tht 
euper1mpoa1t1cn ot near pa.'f t • o ,,. tv p_.t erm.t t 
tt~ •• to sa1.n eome ext enaloft tU.ll neae ta. &,pth too . 
fH .at1o ot O · 4_ • one, u•• ·10 $tp,...,-rit-a"lt■ 
P·1&a , And. •olli,4e 1A depth 1i •tl.Ple · he _ 'Ii 
1 ,n. tng both ti~ anl ao IJ' u , · AJ all 
to mod l ron1. 1 i- col P ftOP Y t1e ll llll 11 
· oh r r r ·e : to a ap o1t1.e light .·1;1r • : , .11a1)Gr't t 
steps are made at tll1.s t 'tag• to ••bvt on a patti thal 
lead.a to a srtat••· tan1lblltt1 ot .to.-ae ln tnre• 41• 
ln ,nei . •· 
ftll OUA!IOH or A J'Alfl. lQ Yi8t'A OP t,AHD.SOAP Wltll 
FIGUl\E& AN» SU-11,tl"IHGS B! A DIIP PIIITJ\4'fION 
or ,a PIO'lWli l>L-
~ v1at.a ot l.and.s .ape as a plo t :r1al. o Jeot1Y muat 
wid n the r ange of thl student' e attentt .n to lncl\lde 
~- ti rY , tha1r 1At · · . latlo ·• 
t,.nt,o · ue _ ion t bli4U1, a a ew 1c · lal nvtn1i · n 
t or rep:,eaeni;lng cu1>1o vo1.- and xtene1on. of ,be groun 
plane prov1dee one nteana tor auguienttag plctoi-1al ep~. 
In the previoue chapter, a p.reoooupa.tl n with var1ou1 new 
eo1utlona ot tbe problem or ~•pNttnl1ng , ntee..ctlaension-
41 volwne ten4t4 to N S·tl'1ot tht \lee o.t Obl1qu.1tJ tQJ!i 
1n41v14ual obJctote or tlgures. '?ht tteve:,,.opmen-t ot a more 
oamprebenelve ou.tl.eok, taitlns in • woadar ••p-atlal. 11 • 
vlromae t, wh,.re ae~ oni-1 peos..ts.o etteota ot' vo1ue 
. ohl _.v .· , wt t 4l•tano• and. J,. c"b ls 
ooount It r-, •he>ul n. i~atl. _ toJ.low. 11111 h eo..-
lut1ona- ot Oh-,te,- IV permJ.ttt\\ ' •••lns; 11\to depth." wlt 
aorne •PJ.lN-en, ptnet,;at1on ct the pto:itW• pl.ant, the~ 
•ppl1eaiJ.on. t o a l..,pr trtmlt ot ret ranee ahoul-« •n• 
toUJtage a d.e pet' pena"tsl'•t1on or it·• :piot UM pl••• ta• 
"1>11ng tht v1,•w .,-- to ••• tato 41ete,nee. 11 
f.lle notton ot ·a •spat1a1 •· eavtro1\llent ls to • al• 
1ze4 empb-1oal1r 1~ lb.ls exa•olee. t>tatantt, al.t ho · 
tons1derabtr tltP•&n4e4 •• a re-aul.t, tends te i-e-.a1a tlt1te, 
beoau.11 the eonotpt ot Sflt1i\1·t1 4epen.4s upo .. th• real.1• 
zatton ot orrt iQu#,tf wh1oh cutoee4a the 1lm1t• ot pe7Jtptl cn. 
I.n 01:aer woi-tle, we ~-- aevtr t~1, vi U.J.lta• 1nt1ntt1; wt 
.i, 1 . 1.n or ooa. ep,_· al.1.zt 1,. s a 1 .,. l t 
•IP·aot s»a~1 eon p\1 · i t .. 111 'l'~n"f•-·A ls , •• la 
atage; w1,11ou't tt, pno1a deteJ'm~atilon ot posi tion• .1Q. 
4.tpt.h. ,.e11a1n1 uapeo1tl t4. lh• 111u11on. it 41t1n1~11, ••• 
hanc:.e4 .hov•••~, 1,, .an iflor• -· · 1a, empha.e 1, on the •s,ounA 
IUl'taoe with1.n1 t he p10IUJ'e plan.t. wbtae extenalon 11\to 
depth is the •• A 1uppetl-t .tor obJto·ta and. euss-at.a 
:spate between lbelll. Th.111. ·t,otb uo114tan -aru! pr0Ject1v, 
oo.no pt-a bav a ·_ • tor oontt 4 . rTet p n • 
or ia '$.oa, , • - 41•m.••nta· . t 
t~ 11ltutt 1o . . 4 · bto~ l vel, tloup , 1•-.11w1a'U1 
a4J •at ot aha,e oon.atan:o o p J c 1ve ape . t .111 
tal : .at1otU e t i o • 
~~~~~-~~~~~~· i,1 pa t••b 
tbJ.1. ••~ ls tt • . . t tiat v tn ~ ·- i n r -
gar.din$ ti\• ta.ea •t tht pltAtt ct p1'oJ,otl.'ca. aatnei- t hao 
\Mtng a. t.ae;1l>l• surtaoe o.n whtoh obJeota ·oe pt'oJ•otet, 
1.\ mar· po1slb·11 b.t · 1(Pl0~4 u l~h, btoo•tnt -lfl_ oplR11'8 
1n\o a plotor1aJ.. volt. 
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Tb <Jh1ntae start 4, ot t r om th.e ocnoep 1on ot · pJ.ane between dgee, bUt ot e•pli s between them. Opt lo 111, whePe not oocup1e4 07 obJeots, thls 1a unfathomable, blfll'lk nothing, and. 1n c,jfl on th1e blankneae obJeota ·• plaoef!l • . ~ •. · The edges ••tabl1ah the l ente.r1 dir otion1; r1ght Md lett, t op. :and bottom • • •• 1. 
In e1tb r o ae, lfb ther the plane ot proJeotlon 11 materi al 
or imma er 1al, the actual 41t1amoes between bJ ote er be-
tw♦e-n ebJecr1aJ and observer are not 8xPl1ot~. The contr,aai 
be~••n the int angible cmd tangt'ble surt·ace, (e.g., ae 1 
ts:r -e ast rn .and veatei-n IPt) hae also been noted bJ John 
Wb1tt. In Oh1ne,e p a1nt1ng, tb• tWtao.e emphaals ta • •• 
aentlally negatlYt U\4 neb\ll ua. The1i- p1otor1al obJtottvea 
aeek. th• 1nettable an.4 evooait1ve ~ather than the te.ngtble 
and conor,te. The unmarked eUPtaoe, White obeerv a, 81a at 
ft2 once the a tmo1phtre, tne space • • . • 
Whate• r the part1oular o\ltlook toward the mater1•11t1 
ot the proJeotive pl ane, 1t 1 l eer that a p1o orlal b-
Jeot1vt wh1ch involves 4eep pe t~- tlon and a a ot· 
iistanoe, results 1n the moat 0-ompl.0:i• aegatt n ot ·'the 
p1ot . pl • ln po1nt. t ing-
11 or not, manr prev·1QU.8 p1otor1&l. sol~t1one eeuu1 to have 
been resolved l• tavor ot two d.1mtneloJ1s, vhtl e Ihle •x•r• 
o1se dettnttel.J emphas1, throe 4tmtna1.ons. Along 1th a 
more oonvtno1ns epa1-1al env1:ronm.eat, tn• thr••~tmenrd.onal 
8p 
. ,, 
• . '• ·" • ;•-;-~ l 
YOl\lUle W1th1n that e.p •• thrOU_gb the pr 1' ioe ot Pl'O• 
Ject 1v e,cper1mentat1on, snoulcl a1eo 1nox- a.ae t21· 1r eub• 
atant1 1tr and gain def1nt1on 1th x-eepe o- ~ elr p 
ai 1on ln <lep\h. 
• IS IO OF D Lef N-
D!...1,tf fHA-I Sl&lz (or .l»£$ht£ Oo:QrdltU!:t &oip _· Rt .· l!Jeof. 
Drawtng ot sh•P • 111 perep,ot1v on a p1 ot 
Jeot1on tnvo1vee a ocn.t l1ot between the 4111 to ftlainta~ 
shape oonetane1 _ 4th· n•o••s1tJ tor »resenting e)ia.p e tn 
t1 1 p 1n Qt vl .• 
e - r , 
1 n ._ • 1 , ~ ns t t 1 .· 
Protot7Pee ot auoh oo-..o~cllnate4 soluttoaa, ae g1 n 
1n Obapttr lV, pase 98, •~ ••4 t.opotos1oal tea, ot 
' 0 
tt n · t · u t vol'Wll 1 o - proJ i Y tr rt o 
tog.ether, stvt.ng onlJ a general1ze4 -1in,.age ot oerta.tn 
oharaott.J"tl.st ' oe of the ou'ie, suoh •• the ,_.allels an4 
~1ght fU\lle.e ot ea.oh taoe. A prtm1t1ve no-t1on ot depth 
o voiwrL 1 e,;1vea 1 bor1z nt 3. al.·1putent ot _ J · nt 
planes, w1tb no auggest1.on ct proJ et .loll. Xntlutn()td. 'bl 
keen.er percept~al ae t1vtt1 and. the poW'th or ooneeptuel 
thougbt, new •••qs, t•oo , p -r l . tl. f p ec,tlv 
ehap ., ad . t11J1.il'g th . , ot o · 11ttul, , d1 . ~ pt 'th 
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stability ot these ,topologtoal tea'.tu.ree. These more e.xper1• 
-entttl aolu.tiorte, g1ven on pap 104, use obliqu1t7 1n man1 
1Qg1oal •&1• t o •uggeet depth •hape, but t he a~0rted. shape,, 
of t he 1n.d 1V1dual pl.a.nee p):'le sented . as ·tm, 41tterent s1de s ot 
the oube, UQh u ·equare a, parallelogrems, .and trapeao1dal 
ell _ te, 4r wn by oomb1n1ng "41vergent" tUl.d •paralleltt. 
ortbogonaie, 1.ta'.Yt one in some doubt about · what shape is 
x-e allJ 1ntended in. the 4raw1ng. _Bf virtue or anticipatory 
visual hnb11a,, . lffl oan usually read ome volu.ate 1nto the 
projection, but the 41eorepant ootnb1na.t1on or ge,ometric 
pl.anes shows a lack of oo•ordlnat1on ·1n the obJect parte 
ant a lack ot Ntlation to a v1ewpo1nt btom. wh1eh suc,h a 
medley ot planes «lOU.ld evei- be eeen1 usuming Wia.t the 
drawing 1a to augpst a regular cube. 
The 11e1at1an and a4opt·1oa of the ldaa of a single, 
t u ecl po1nt of view 1s ult1matel1 1netrumental 1n the de---
velOJHn-ttnt ot a c,u:,-ordin.ated · depth. Npreeentat1on, but 1n 
ad.di tion, a turther oo-.o~d1nat1on 11 requtred: wl tb1.n and 
b•twe•n tbe obJeote themselves. Suoh a neted 11 revealed. 1n 
the transtticnal. eolut1on• alread.y d.eeeribed. tor they do 
net a<iequ.ate1y apecitf the .tntend.ed1 p11rtioulv shape ot 
the cube. 
W1th.1n the bove-m nt1on d c-onatruet1cme, tb r ar , 
ot oui,ee. G Pt 1.n o<m t nt. w leh do relate t ·o o rt in 
oh~aoter1at1oa ot oub1o volllfnt. These lnoludt a reference 
to tbe bor11.onta1 .... ver't1oal oo•ol'd1nate system; tbat 1e, 
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intend a vei-tio.ale 1n ta construot1o• utuallf correspond 
to yertioal• of the picture pl , d the!'& 1-a an !JnP.11• 
oat1o ot a horizontal gX.'ound. plan-e. Fm-th ~, certain 
partial :reaemblano,u, U'e ma1nta1ne« tn the »l e by the 
ue ot pa;r lel ro~ eom• ot the ea.see. The oorner angles 
ct the pl&l\f e 1 4 th seem to · th m at varl nt l ent, 
tor the ou.b1o planes which ar _ ph7s1<tall7 parallel, ma, 
st1ll ' rotated or displaced latera.111 111 tbe repr s 
tat1on, 111 e. perpetuAt1on ot opolos#.eal organ1zat1on. 
TheJ oonseQ\149ntlJ tall short ot •P o1.tto oub:t.o structure, 
as ltarn to reoogn1ze 1t 1n lts pt-QJeot1on on he 
retina. 
Aooot-41ng to P1apt (t;1t. footnote on pa 6?), h 
conceptual oonetruct1on ot s lght lines antl t parallels 
o-c o t , _ e Jlp o t t •• to 
be ng b - 1P& 
V -nt1 ft• 
$1 n 
1 
sbl lar1t:, I . 
j ot _ ~ 1 p -h pe, we 
may then expect tbs next concern 1n obJeot draw1ng to l>e 
the anglee _ t tbe ooristruotlon, etnoe the et.ra1ght lines,. 
vertloale, an.cl ~oat ot the p _aii.el.s ere alretM\1 ~eta1ne4 
tn <U)netant cGrJtesponden·oe at this stage, 1llu•trate4 b7 
the t1,gures on p 104. -tm, tront plane mar -b• aoo\Wat•• 
ly rendere4, but those 1n 4ep ma, nave two or th.J-ee 
41ffe~ent angloe tor the meet11'lg ot perpen<lttU,.1.- sldee 
1n. e.aob plan.•, ae well as devtat on trom • PN' llel 
&rrMaenaent ln eome of the · ~ a. 
A turthtn, · serv tion r- ll p allele, and a 
greatep oorre•pondenoe o . gl a, would ln tact, en•m-• 
floN plaue1ble a1m11ar1t7 between .n 1nten4e4 oub1o 
eh$!Je ant 1ta p1otor1al equivalent. Oonsel'Vat1on t 
angles 1& a 't>7•produot ot the con,eM"aticn ot pa:rallele, 
auee ha.p.e dettrm1na11.1oa 11Ulvltablt involves ooapu-1• 
eo,aa ct 1.nG11nat1ons tor ori.entatlon ot the 0011ponent 
P ' · Li• 1qJ a s. 
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p bl t J . . i . , • . 11 a tancy to a _-
pea:ranoe t.n proJeot1on le lllllatrat d elearlf -bea one 
represen,a a oube, wnere, 1n the t~••◄lmene1onal obJect, 
a4Jaoent taoes, auoh a• trcnt tao• and. 114• taoe, Qrtrcnt 
f'aoe .nd top faot, hA'1t a right angle relat1on,ll1p to aao 
othe1'. When 1ther ,he al , , p pl. ne 1 dr b 
11que11, the oonstan.01 of r1gbt angle oo·rn••• ta o.halltn«EJ4, 
l)eoa\lte; th• 001•cuti-ton ot obl1qu117 bunedlatelr 4latvba 
•' least on• plane, wiob mar beo me etewe4 into a p~al.• 
leloparn. Por plants situated obl1quel.r in or4er- to 
eusse·•t depth, no right •i1.-ee caa b,e m.a.1n,a1ne4. #. two~ 
•••s1o al <tUi--v .enii -,a-t be. toun -. • ·• 
_e · , . , . • tu 1n at bil1 i -
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oorrespondena •·' Ut111s1ng them aore ext•ns1.vei, ln the 
O·bltque planes dtr,elope etab1111·7 ot shape tm,ougb.out the 
obJeot. !be conceptual aoh1evement .ot the oonsarYat1oa or . 
parallel• (and. e1m1:tar1tJ ot angles) .results tn the p.1o• 
tor1a.1 oonvent1on ot 1eom•~1o proJeot1on.. 
o. PIOfORlAL ILIMIHTS or OOMPOSI'l'IOH 
Isometrlp P3:0Je9t&o1, 
fhe dlsoovetr,- or 1eometr1o proJeot1on allow• the 
student to repreetnt •b.apee Wh1ob euggeet pi-0Je1tlve r•--
. oese1on, and at the same 11m.e, preeene a g ·eater a1m1• 
lar1ty t o the obJeot•• atrlilctu.re than prevtoue aolut1ona. 
The oon•t&A.07 ot parallel oonatruc't1on 1• preser ved 
throughout '11• 1 tm-•e-41raens1.onal "· oub1o Tolwat, whether 
the plan.ea repreeente4 are trontal, pAl'allel, ol>l1qut, 
4 vert1oal, or bo~11ontal, ae in, J"18'UN8 9A an4 •· 
3A Rlozte tlex1ble oom.part•aon ot 
angles, equal.laing thelr 11101 with 
reapeot to etth•r ,1- nortzont•l or 
••rttcal. at ta• co•o~d.1uate e7stem, 
·'}:,.· •. s. ure s t.h• · .. t .· . the. 1nol 1 ... n•.· ' .10 .. ·n ot th.• "-"'~tnosonaie7 edge• ,11 the eame. 
px-eserv1ng i'be ptU-allel constl'uot1on. 
Angle• .a and b a:re equal w1th 
reterenoe to the ve:rtloal. angles 
o and 4 are equal w1th reterenoe 
to the hor11onta1. 
4Whtle parallel orthogonal• m,-, predate 41vergent 
~rthogona1e tn eari, part1al · eolut1ona ot d.eptb repreaen• 
;tat1on , (ot. 11.gurea 6 an4 7, p. 106) 1,oatetrio p~oJeot1oti 
tor a oorapleted volue 11 probablJ • sttooeseor to that 
ao1ut1 n. 
• 
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• ~ OBLIQUE SEftXl:I B. MODSl\A!ED OBLXQUS Sl'ff1NfJ. 
Tb• oonve t 1on 1ta lithee, by intulttvt me a, qu.aii-
tattve oori-eapond•n • between tihapts. Th9 oeaaen:at1o ot 
ptwal.1111 and ot thl 1m11a.r1t f ot angle• • tbt aa1a . on• 
cees1on ,o obJect oonstanoy, . and :rtl ttv,11 unc.U.tt•Hnt1at•4 
ob11ct\\1ty t• the main ocncseasl oa e .P Jto ton. o 1 ns aa 
the point. ot •1tw :remains wu,o--o . _ tna ed. with •• obs ver.is 
po11t1on, it ia irt111 na~ al o rtgqd the ae rep~•e~u,-
tat1on1 •• general, tntox-mat1Te stattmenta, illowlng that the 
ebJeet nal~ vo1uae, :ratner than tlt JJcr-1\ll,ig a pttPt1cu.taP Get 
of O·lx-o~m•tNlct•. A o · 11-.ry .r a\llt t the oonetruot1on 
11 the eugget , lo ot a ll1p. vlsWJ.)Qlnt, as the o'bJ ota &rt 
ueuall7 ahown ae lt seen ttom •bove. 
The qualitat ive oorrespo.11denoe ot tn••• pt-oJeot1on.e to 
aotual ahapee enable • 111ore r-at1oaal quM1i1tattve 
co:rre . on4e,n t be i- al l s d . 1 t r 4 , ( t . Gh p-
~ II). o .d he o.cnts rv t 1oa. ot p _ SJ. • 
: c.vlb 4 , t~ ,,..~,., ....... 1'11.!I!!•· t 111, l 
ad41tton., m.ake ccmt,u-leon• ct meaturemente a.e well, .en:~ 
,b t g prop tl. , _. 1a 1on . tp - o _1n • 
Mo oqrr,entton long eurvtvee aontinu1ng ana1111a w1tb• 
out- alteration. Oonve;rge.noa or p~elltl. l1nee to in4loate 
a.eptb, espeQ1allJ J.n larg,ei- ttruotu .. :a, l a a batlo cue for 
deptll perception, ano. 11 lrnpossll>le 1tith the 11oa1tr10 oon• 
vea,10.n. A• perotpt.tA&l aou1t7 flevelopa .ad litlu•aoee 
ocm,o.eptue:i opepattona, ,1t111 tn the r•P"-••ntat.1oa ot 
121 
depth :re~ lta. suoo,11 ln i--e ting th 1lluton ot p 
ir\lm\\1.at.•• new experimentation. 'I prao,101 ot 1n o 
d.uo1ng obl1q_u1tJ 1 to the small r seomettta obJt .t• ot tht 
oom.poe1t1on tu:-st, ,o gain oo and ot the devtoe, ·ventual• 
ly enoo~as•• 11Je 1nti-Qduot1 n 1a-to m:rt 4om1naa.t p1otorlal 
te.aturea. WheN tn• -xe~o1et req\11N8 an ext1r1or au.bJeot, 
witb b•1ldings · xten41ng above .arut b low •1• ltvel, 1 · ger 
appl1oa 10111 t p i-epeo tv o nventi ne, ••peeiel..17 
eavaY.taa mv,.~ . ..,. · nu1tfl.e, pa:r 1oula:rl1 h1tn 
b 
81 
t · • . n. 11 .n-: Nll)QE 01 t 
Jt l : t1ve to ere 1 · • - -1 or. Jt,or11 n lt ·· l 11g _ • 
1u.oh a 41100••_., ia theoret1oally po.estble. It th• d1s-
·OOve:r1 is mad , 1t l• lUl•ll to w aoo14•ilte.1 r ther tha,i 
a s7-stematto a.eduet1oa appltet to l planes 1.1 4epth. 
Oonv•~s•nt orthogoruu• have a 1tndeno1 ·to •stab11•h • 
mectian h tgnt tor vtewpo-.nt, co•pe.red wlt 11011,~to pro• 
Jeotton wllere the auggta'\lon ot a high vS.ewpoint la un• 
avoidable, a-e •••n 1n , ,1_gu,e1 9A an4 B, page 125. 
Although the not ton ot convtt'gl.ng o.rtbo.gon.ais. to-,., 
planet 11;1 4tptll app:-ox1m.atee t he op'tS.Oal 41•1or,1oa ot 
toouaed pll'$J)eot1ve, 1-t :e_ uae 1e still oonventionai , ,at 1:' 
than baae4 on cpt1oal ti-uth. A oomm n o ,bograpblo oon~ 
vent1on, 11. ·snon to rA.IIU'• 10, page 125, whef'i tht 
ti-ontal plane ot a oul>to volume 1 el\Own parallel to ,be 
pi~t\U'e pl.••· 
5 
In aotual.it;r, •••1ng the e:t.Hation ot a 
bu1l41ng trontal.l.7, at right an le• the 11ne or a1ght , 
pr:eolUA a an7 po1ta1b1llt7 t seetns 1 e 114.ee. , . see rno 
lb frontal t aoe, one laet ·ebitt hie vt.avpo1nt tm- t(» 
1de in order t.o see aroUA4 the 1ntJe,-eect1ng oorner ot 
the 't¥ _ levattona. Xn a:raw1ng both t:ront and 114•• 0 1i 
would bav• to pre een.t them ti-om an ott-eente~ :vantage 
po1at, w1th both •• t ·s or "hor11onta1• ec.l.gea drawn as oon--
6 vergent orthogonale. 
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It a phye1oal ob eot lth1b1t e 1t,·114e t aoee, the ob• serv • muet be look1ng a'i 11 tPom aom.e late~al. po1it't ot vi ew. Under such aond.!.tton.1 all , std.es ,. 1nolud1ng th tront taoe, iaust look. d1etor-te4. 1l'here ls etlber a t:r(Htt al Sfl\ll!rl• 'then t he obJeot 1e loolte4. at pe:rpen410-ularl1, an4 ao e1de or top t•a,e sb.ouJ.4 be v1e1ble; Ol' the a14te 'that ·extend. into depth a:r;• v1e1b.lt, in trh1oh case t tiere oan be no t r ntal square. 
Onoe euoh aal>1e;t1tt1 18 r•oogn:1ze4, the oJttbographto oon• 
v,nt1on, 111.ustr ted b1 l1SUH 10, pap 125, ma.1 be 
•, o:rreoted" into a oompletel7 oblique ••1rt1ng whtre both 
vis1bl t aoee have oonv, ~pnt orthogo¥tal4, w1th thea near 
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•'••• thrust 1nto the toJ-e.gro\U\4, som what in. oppcu11 ion e 
8 th• p1o1urt· plano , aa 1n ftSUN llA. page 12.5. · A oom• 
p:roa111 between tht tr ·ntal parallel 11'tt1ftg an4 t he a,,-
· o 1: 1i1on.A1 '1· a11t7 ,of ·.he tront l aettln , . ' 
the bol.4, p.rotrta41 e4p ot the cl'>l1que a tt1ng. 
raoa.erat e4 obl 4u, s ,ts. l e 1UusW',a.te·4 b7 P1~ 118., 
pap 125. ·~ 41tf nt 41 tanoet lmpl1e4 1 th• eh. 
1p1L . im 11 1 , 
·!.Co 1 ••• 
!i\ 5!!1 _1011• . - p1,,lliU, 
lt . , 11 
a 11, lt 
• 
-~ a ......... ~... the 
q;talN 
* 
d • )4 tt., "ol>tlq . · -~•~ ... , • 9!1., p. 2 9, t 
9wn1 ·, 0 • . 0 • , • • 
, 
'their- 1nYaP1U t ,.a,10 1~ a gl.ven •h~ ma, 1- absu-ao,e4 and 
. ' ' ' ··- ' u use4 ua .reoot,1atruo11ng 1.h.t ptopor,1ona1 4...,.en11ca1. !ht" 
•An • vt:,al 1nt,rmecU .. a.t _ tr:aru,.t:t;lon• 10 ·tt1·1e aol#.evemtnt . 
Al 1tt Ohaptei- XV (ot • p. 111), the · q;1a11,.t1v, OOillJ)U-1$.0fUt 
4esor1be4 a.a 1aten.etve '.by Pt · 1- 11-r be o nttJluea., ~r• 
ainipl,;y equal, fNt&i;er, o:r leaser 41tterentt.•1Jlo11 ot qu.afltt• 
ty noted. Thua, &•••ral 41.a'tit not ton be.ween ove·x-au 
&mall., mt41\Ull oi- 1 s• 111•• ot obJeotla 
made. 
t~ · wlll be 
11 
t OUl pa~ ilt h · • '.rid r, 
.1 . · to 
htnoe l>t no 1eeab1f otlt ot p~opo:rtlc.a. Xn-euca ca.111, 
t1~• mq :ftan.4 ae tall -u 'bu~ldinga. tNes as tal..l ae 
htlls, anA ah1pl NI large ae ha;,bo~s. 
Oont.rlbtAt1ng to a11d att toted by th s-s tnanQ< · o\es ot 
t 
OtnPttr' t1v , 8v-au· D,''U' toll, 8 t .- U I p o1t1ec1 .llt _ 1 
· 1z !> · an · _ 1 
elte ct q;ai1.1,1nc 11ze- at $11 1e to ••• at\ t;.ibJeot. mi a 




ot compar1eon g1.vee 11ttlt oppo:r,un1t7 to 4eten1ne w thfr 
it 1e a large o~Jeot tar- ott or a a111all o\,jeot niua:rer b7. 
one can rtoall 1ht 4.taor1 ntatlon tt1 t whf n walking 1n 
u.nl1ghte4 oon-14ott, not • e1.na · •~• the tlooi- 1a, noJt 
t• ling sui, vllfJre .e p\lt one •a t t ori hew f .ar to go. 
To gauge 41atanc-• an.a. o:r1enlat1on, must ••• the sro®d 
beto•• , and .t1n4 obJeota to wh1oh oa.n relat e o pc,• 
s1t1on. Aooording to Gibson, .ao.our-ate ee'tlraatlon ot a1t•• 
aad deplh peroeptton Nqu1Nl l a eoat1nltou·•lr vla·ible &Ul.'taoe 
ot baoltgi'ound re-ee41ng 1nto 'the 4ie-.ano • ••• v1eua.l spa.a 
•e!,l uld be ooncetved not •• an ol>Jeot or an arra, ot obJeota 
1n air but a a oonti.nuoue eru:rtaoe 1a an ~ , at 114) 1ntng 1:2 . . 
•~ taeea.• The 1mporlance ct eatabl18h1ng a cont1nuou• 
ap tlal nv1ronia•nt tot' th 1mpl1c t ·s. _ . ·t d P· h 1n .a - 1o 
t•~l-1 ~o o 1t1~n 1 e • x,e 4 t1 t b 7 at ta1• i.v l 
in p i, to \he laok t 
QQn.1:irol in p1Q~olf'1 •1z . , , s .11 - an 41tta c • 
thus, the: <&laest1on. ot 11,ianoea between, _. muon a 
tile 11eaaure111ent1 ot obJeots, 1s pettt inent 'to the pl.a.•sl• 
btltt1 ot pt.otorlal depth, a1,ste, and P<>•ltional x-elattoa• 
ehtpe. Ae we ma, X'tOt.11 hoaa tne objeottve• ot Chaple~• 
:n: an.4 I.It, oons14erat1on t>t 'tbt· obJeot pteotdt4. a 
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o,ons1dei-.at1on ot 1ta ~•lattv ot-S.•n at1on.13 A. 11ap 1n tht 
Ju4grnent ot 1ntervaie between obJ•ot• 11 o1tt4 b7 P1.aget, 
when relative 11ata ot· obJt ote are Nproduo•-4 111th gentral 
acourao1, but their 41itanoas apa:rt as- ul\4et"tattmate4 · 4 
oom.;p:reeeed 1Jose, r tn r-ep,es ntat1on. 
Bes14e• general ln$oourao1•• ot 41 anoe te1J1mat1on, 
P1aget r eports a verr, oona11tent ettor ot Juclpent wt 
reference to tile -u.nAere e·ttaat1on ot 41•tanoea tn 4apth, 
wh1l t 1ate1-al, hor t 1ontal 41.atano• • _,, peto 1ve4 4 
. ,·. . 14 ;rendered qui tt aoo~:at.,tl7. leoatAae the ua4, ,_.,1,1ma ton 
asOJ-1he4 to ptrspeo11ve na1ve.te, but as a veat1ge ot Wit 
perceptually base« tende-nor , - -3.lgn cb.,eo11 (ev.en. tho•• 
in d.e:pth, et. QhapteJ.'t llI) b 1')1ont.i11, wb.loh ma,.a l•t•r• 
al oo N'1 ne ea t,, th z,,10&1 (i.e. 1•1i •• ) oa.e • 
o· · 0th th. I Pl· <,ho 
t I ·· :r , 1. • , '1 . 8 H 11 1on ot 1ft rV$.l.8 , , tw9 
s,p 01 ·1, tho • 1n 
111%\tl . nG . the 
· V · tto , · ep, 4~,ua, 
' • t o J o t1gure 1n 
1 tioa. • P•tb _ ,l., •tt•:o ta th p;r •• a.t i 8 ot· 
QlO . ., 0 . 4 rt~•· t - t e to~ -. o d ,, · 11t • Boln 1• 
a.•at. rea.uoiion o:P n•st•o~ or the help\ and tt.s·ta1to . 41• 
mtn•Jone , 1., •• w~tb a minimum o.r bao:ttgrolltld.. gtyen_. 
: ' . I. 
13Ptage1l Bnd Illhel~t~, faa• ~lt-, il• ~j. 
U•,:gi1~., P• 441. 
Irreffl!lm:1tz ot_ d1~1JluUon. ln-egularlt 1 ot el 
dhll1nu.'\11o-n •ooord1ng to •depth• poe1tlon 1e t hen a on••• 
quenoe ot ·tne to.-eso1ng otr-owa•tanc••· In bl11t7 to mate 
.aucoe,ua1ve ooapar1eon,, to ga-..ge 1nterva1• ooi-reot11, an4, 
the• unoerta1n e:xtens1on t · the- "preeent eA ground pl.. 
all eonti-1'bu . • It m~•t be remembeJte4 $)lat · the~• la per• 
.eeptua.1 war• n••• ot th.••• 41&1.1.notione, 'but the ab111tJ 
to r eoonst~ot t.ht ~. 1at1oneh1p• intelleoiual1Y 11 onl.J 
aohiev•tt b1' ,re4ual stages. 
Oo.nvt:r- nl orthogoiu•J..• nuq ·~ ,.._alt1et as a more 
euooenstu.l oonv nt.1on to1/! th.• 141a ot 41ltl,llUt1on than 1 ,. 
metrlo pro-Jeot1·o.n. A thtJ sugseat J'tO ee1on, _ d pntJ'al• 
1:y dellnea.te · planet 1n 4epth, e®l1. pl i· g1ve the a.pp _. .. 
ance ot becoming amall-e.- &I they· At'e d.ls eot t~o• u.s. 
Though moz-e opt1c&1.l.1 ocrJteot, lt J.1 not n.toeaaartlr i-ta1--
1zt4 tnat suo.h orlbogonal.s eN'l'J out a eoatl.nu<>ll• -wane• 
tormat1on et s 11 41•tnut1on. • l'u1.ve alr• -41 nqtea. that 
·t 1oular • •·. level., . . ' • ' 
hor1aon. When ohlld.ren beoome ware ot <)onvei-senc1 in 
4epth, t .htr r-epreaent lt itl a very tnesul.a-r wa1, b1 J•t-~1 
steps, or -., a eUddtn oonveretttoe at the •41,,an1rtt •n4 ot 




In a p1ot or1al repre e ntallon, th1• 1ntu!:t1ve -Md 1r• 
regular attempt •t p•r•p ottve mlgbt al.so enoo~age e11pha111 
on the foreground, aga1n exoJ.u41ng etteo1a, ot oonvergetioe 
exoept tor. m1n1mal 41etant 'baokgroun4 1nteNtet. owl•7• 1n 
dieouesing the pa_yoho+ogioal b$.8e • t or pa:rtloul&rt klr'l4e ot 
ao.i1ng 1n Chin••• and w1u1tern -pa1nt1pg, aotaa ta• tendtll()J 
1n EUl'cpean paintln, , until th• eev♦nteenth ae.ntur1, to 
give 1ol\e aoaie to~ the t1guree and. another t or • 
- .16 . . . . . . . ae.tt1ng. n · ·. tn a landscape oompoett1on, where ratll'e po• 
a1't1ons 1n uptb are g1ven, ratber unusual Jwape ta depth 
poa i t1cn may oeo~ bet.ween one pai-t and the next . beoaue,e 
the epal1a1 1n,ervala between the • laok.1ag altogether 
o~ a:re not appropr1at, toJt t he obJeote and s1tuat1on 
Juxtaposed. Su.ob Jump• between apparent poet·t.ton, 1n 
depth may be so not 1oeable th,it each looal obJeot or un1t 
aay al.aoat aeem 1aolat.e4 _ aeparate, remin41ng u.• ot an 
e arlle"- oorapar1Jnental11e4 •P'11 oonve,110n,· 41scusse4 1n 
../ 
Chapter III. 
!t a re panow- -1Q ft ~ ot larui a pa 1.e • ought, 
••• , 1n11 pO' 1b111t7 Vl 1n tb1• pr le , th 41 p • 
elt1on ot ·obJ ota lJla, , QJ\ tae o·the7 hand, n t 
eo that e1io ootaparte0n.1 are lese UP . nt, an4 uirea,,.le 
, 41Il.inut1on le-1e not1oeal)le 'tp-.a wl_t;b olo•ntlf tpace4 




the ·qualit1 Qt ps.o,o~1al 11ie 4 10.al ,e1at1oneh1pa, and 
41&tano• dt:pc,n.48 a .gNat teal n ,he lntuitt,re ak.111 of 
.-r ! it n4 n o o --·.,··- t . 
ct ·& 
n 10 
or 11,1 t1m~u.t1on, tn iWh1oh Im-•• 4int1a1 .1ng ~•n1,u1 ot 
.aoal az,e 41tfei,ent1a1.e1; near, m144la tar. Thls stap. 
l a oo:i-ollatJ to the 111 4ts,1ftQtl~tt• m • be tn •mill, 
11 
,1 
1b · .. 
p . · 13 • 
l?Plag•t and J~l<l ~, 9.2• _G!- •, P• 1 9. 
· 18• 4.1et1Jc:tl,ca l>ttw .,n tq~,~~nd, m.1t1a.1e, .an4 ra:r 
41.e . &no$ . plan•• . ,.-a11e1 . to th& .~oat.al, ptane. toun.4 1n Far 
laste~n paS.ttti11g ~oat EtOh!. ye . ·. ooAUtoattoa tn t)1, 
ph11osoph1o&i apeotf 1tuat1on et the re4u1stttt pletel"ial 
oorapo,-ents: . b9 $Ytan, 18 attth, e.A4 man.~ Th.et O~Offl:? t;,f 
repNsen.tat1oJi gx-aphl.oal.11 aa~p ta aa111r·talts1 .tbPe• 
eo~es ot •S.~• S.ti depth. . ~t1on ot the oo~os.ltton •~ be itvt4e4 t.a tr1•PaJ'f''ll:te diatanoee, . w1~ fl~ 11.ot!on rest1'1otet to .th•. ·toNgro'"ni plane $fld l.~soape ~ooup7• 
lns .tbe . aon. 41s\-,.t ~u-1u,. Jtanr,- ·. P. BOlt1t, .QA.•~.•~• ~. t lf ~,•~-. t a,tn1&u {U.S.•· : Dover ,U.b11e.at1oru,~o •• +;r,,l.:t. , P• . a . 
. -... ·. . . ·1\o·••. •· ··•.  ... 1. 1·1 .. .... e .. ·.. ·. :·r··. ·.· • . .. f.· •.. P·· . •&t·.····.· · .· ' . . ' . .. •.· ·.· .. ' '+. • .. no·•· s.··. . t·.h·• ... ''.•·.··• .. ·tb. ·•.· .... ··. •. •. ·P·· .. •.·o··•.·.·.1.·.t:1·•.·• o . ,...atl.o.n.·. ot t~e• clept .. e ie an ear11 eta. 1Jl man.•• attemp•t '.to ~•J¥i•r Q]Jpth. tha Ohll\fHHt toun, •u~b .mbil~t, attd • .-,n, . ,11 w1tb.1n the· l,ln\it.a, 101 •ct f4n.. eohtlt.m. ot Jt,Jtl1oal plan.et, 
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The ,.,ma1n1ng oonceptual 11m1tat1on1 e;ai-41ng cene•r• 
vatlon ·at meae\U'ltmen,, at14. • ,ure8QlaP oon,s..nultr ot •~z• 
transtontation• aooeun, toi- the eoal.t 41rHtl"tJ)ano111 tve•n 
objects and envtronment and to~ the ltutettralaate e,:rtenalon 
ot 4.1•tanc,e. Tho•- dep,h oonvent1o.ne beootttt •ore opt1oall1 
oonvinotng t.han 1n prevtou.s solut1ona, an oo ~1rU.\t1vt 
;proSl'e•a l ,a made, no oompr•M~s1v1 system 1e 1•1- •-•uu.1ae4. 
go3:9~, _ V!};ue, H.?4}.-.iimJ 
A pMorarala v1ew •n o esee q,u,a.11 t 1e . t at.a.01pho~ , 
1.,., a.lr an4 11s)1t, an4 thel~ oapao1:tr to att•tJt ,he 
m. ~--·· ot DftO i,, ana 1 ··1--.. • Xlll it 11' ft , 
-.tmoephere to turiher an 1llue1ol1 or 4tet ap.oe te l>ata•4 o 
pereeptual ou•• Wh1th 84:ttnowlt4s• appANn:tl 41m1nu.tton ot 
01~1t1 a.oeol'lll'l;g to 41st.aoe. A NP••eentatton ot the 
efteo4ts wh1oh l).ter ihe 01ar1-,, of dietant obJtote ta 
utuall.1 oal1e4 atJnoepherto or .aer1.a. pel'tpe;et.1• • The 
•eraptf apa.e • ot jhe ptotortal v-014 obta1u lhtte~lln•n•ton-. 
al. overtone• b7 tis Qont a$wma«u1t ot· palpab1• atuu,ep~er,n ,1r., 
clo.\lda, m11ta or hate, whtoh can obsove otat Y1tw. To 
s1m~late tbe etteot ot loottng 1dW01J.,ah Yf>1wn1aou• alr, 
4tta1l , abarpoeee ot 4el1neat ton ma, be euppt-f . aed o 
th•t ev,e,n ati•~ ·t?ut1 beg~ 111#.ns an uab~oten po\Uli pl._. 
(J«1ng), .t bey pr111necl _tlw pr1no1ple ot tb.rlo O.tptbl •ao 
th.at . lhtt _ tp _ leant from one 4tstanoe to tbt _ .next tm-ou.-
a . vo14 · ot •P·••. lJ .. Hwa•~·<>UI Nttlnemeats 4evelope4 wt. tid~n 
_ ta.e tonventloa ~o thai_ depth iat•nal fpaol._ waa o.-.Nl1 
pl ,·tted., an.4 not Just ttunacoouale4 tof'. 11 
13-7 
glvt bu, • bare tmpn , ton ot torm, -aa4 atNns~ • -ot 
coloi- .d va:i.ue m.,- be aooora.1nsl1 r•gu1att4. Hene• 4,c-k 
val\lee ant\ b~~t oolor would be N tei-ve4 to" n ·a po-
ett1on , Ainl1.n1shln& to light Md pQ.e contJtaats tQ-,. 
41st.ant poa1iton11. 
t ra7 4.lfterent 41stano•• 11\ p1ot.ol.'1a1 4Ctpth ma, bt;t et 
teote4 bJ the 111, ot padtents, a •sto»efl invclvtna the 
id ot peroept1bl• an.d a-egul: Jtate ot tn r•••• or de• 
• aei,laJ. pe:rsptottve, suoh grad1en.t ~• ~ 1z• 
1 tnt-oue;b v.iue, 001. r, and ol~ltr, 
ba· 4 o:r1g1.rtal.17 on pex-oeptual ouee. 
cl . i :t1 Jo · · · h. ~ 1. Ja 
1 tafl.D. ll'\"11. 
lY ., 
m o 
a, to1' • a _· •• Q 
191t cl.t II, ~. 
Untv _. it of Califc> 1 . 
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!4d!l,1DS ot }'2£m,~ rhe model ng ct to~m, bar 11 begun 
at the eer11er 1ev,1, will · ore viielr applied end 
tuno 1onallJ conYtno1ng than 'I re. Sep«ration ot lan •• 
etth :P overlapping o meeting at eAgee, v1ll be olearl 
vend l'e4 by oontouP, tone, and $hil41ng. !ht development 
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1 d. ' Q d $ t 
a1rrer t 
into aoo nt. 
iu-t Q ay 
f 8 ape. 
1, 
11 · cl n t ol14 
1n 
ep, at •I 
to _.be ot pa ater importance · to ·the t1V.o-d.tmena·ioaai otlataQ• 
,e:r ot terms than to 1lltis1oae ot ihl-te-.41-ene1on.a1 ape.o.e. 
8Var1at1ont tn hu.1 and lt~tgn'tritse~:r• ·he Nports, ' o• -Sli4 
4o prol:u.et oomptlling experteaoea ot ou.'lltr.u,,. tox-11 ab4 
pattern 1n the two d1inens1cn.t ot extenslt1, but. _lhetr 
correepoo4enQ• to eJCPertenoee of sol141t1, «•pth • . and. 
dlat~c.e ._ .11 _ ltsa ; px,e-,1~, ~ ·• Of mol'le ett•et<1vtn• •  to~ 
·this latter __ purpo.ee are_ tbe .. aa.1e1te of te.xt'4't ., 11ae, 
.a1se, b1n0.1ulu 4tap«r11y an.<1 motto~. Gt.baon, a~ ~U·, 
p. u,. ' 
1)9 
W1thb\ a e1ngl ol>Jeot ot f1BUrt, t he t onal rang1 llaJ not 
'be bt-oai, With l1aht d d 1l Jll04el11\g tluotuat1 4el1• 
oatel7 between two aomewhat atmllar • had ·•. L1. t need 
not alwa1.s denote th• nearer pa:rt d~k he 1 -· tber. 
The taotor ot grade4 oont:raet t s be m 1n r q~1Nn\tn"t, 
al tho\1.Sh, in our ev Jt748l cntper1enoe, l.1ght ae t he h1gb.• 
11sht1ng of proti.-wU.ng torm 1a the DlON ooannon exi,er1enoe. 
Xn pJ'6 t t1 n, t ouroa t 11 t 1 11t i, 'to NH11.at n 













Line as tht in . . ta <\et1a.1 -1on f are a oo t1tt.ues , how• 
ih 1.ng 1 rtot apt t o oro · · 1 , 1 
· ~ 1 • . , Si· $! 1~. , p . 199 . 
1ub1tct.te:r-7 to the oontour. Qnlr tr a,U101pl\er10 perap ot1vt 
bec,ame a more prolo,npd 111141 woul4 1011 ot e4get ooeu., 
vtth l1sht and Aark ta41ng 1l\to one eaotber wtth()\lt 4 ma:r• 
oatlon. Because oontol,Ut 11.nea ·tena. t<> 'be the 4om111ant 
graph.1 mode, , deta1l ot text1.1x--t , or stPUottU-al 4et 1• 
n1t1on ot tom, euoh ae led • ot 7 00k, wav•• ot water, 
told• or garment, o,- stpands ot hau- • • -,, to bl ~- cu• 
le.r1aed and e1Jlp11tle4 1nto 111\t«r -i- .p \ i t10>1e, set ott by 
the on1aroso~o aad ove~l•P 4tsouased above. Suon toi,nal.• 
11. 4 :patttl'n• 8.IM~al.17 teni to follow tht uad•i-J.1tn, form 
oroee~n.g 1 \s oha:,14tei-11t19 oonto:wr· at ~1.gl\t anai••• or 
ly1ng parallel t ,o lts eurtao•, .an eobo ot the oonatanor 
of reotane;ular1t7 as a pr.1ttl~1 toraal meaa.,. Whei-ev•f' 
auoh r,epet 1t1on le used. •• an area tilling 4ev1ea, • pat-• 
,, ·. 22 tioularlr ~bytl'Un1o and dtoorative qua11'tJ ·t ,a aohtevt.a.. 
laN!l 
A predQ tnan.t1, panor-• 1~ \fPt ot •~'bJeot ahoul.4. 
dU-eot att enttol\ to qua.lil t s of at!IQ· pher1o pe.rspeot ive 
11, relation to 111ua1ena ot depth. fbeit'e la, u we,ll,. a 
•on.ttnu1ng 1ntei-est s.n oonv nts.on, t:oz, tl1uetr;aUn.g 
1m lo al oli t t7 , t t 1 . 
141 
w1~ow op ni a o to 
Ip e perm:11• re -att tv• P•ao~ 1 t p1 torlal. -
1Wal:&u•, , . ett ,. at wbt h the 
- g ot ,01.or flMr v l 0. 11 a.at ae4. 
t 
in.to d,pth 
,assume w n 
qUl , 
'lh1 la 
tfJM>. tll.e exten 1on t a BJ' p·1 
the attrtbutee or 1011.M.t, whS.oh o ,J 
, appear to ree on the ground plan 








liWltttn f P}le 
tou1 · · i ' 
-e tu.ti • Sue _ pot1 ·no 1.1'.ltll ,11.• 
J.a,it,_.s ot real and ppoJeete4 shapes lay the 'baete t · r · 
11omet~lc persp otiv. !hte oonventi n only sraa.ua.111 
91v•e wa:, to tr altton:al oonet,uotlona la whlth. ob• 
liqu111 ta . · plied 'to l arger, ao,.i., plan•• 1n 4tpt , 
where oonverg,nt i-a he · hail parallel ort.hogonais are 
uaed, st•lns • 110N ep1c1t.10 etteo t -ot d.imlnutton ot 
atze ao o:r41NJ o appe;r nt 41atan,e b.7 v1.rtw. ot the~ 
,oo,av,rgeae • 
Stnera.11, eOJTtot e1zt aM <tlst:anoe oontruta _.. 
11144• ttt. a lltn1te4 ruse et i:-e1at lon•lltpa, but thoa oom• 
,--t•one ma, not be o&Jt~1e4 out ooaatetentlr bt.to~l\ot;t't 
the whole tle14. f:herttoi-:e, trregu.l~lt.f ln propor\1()118, 
1.e., he. 1 
· 0 1 t 
I 4 
t tow th, 
b 
l, o 
tar 1 tan • , are l lJ , 
1 7 : z d. 
1 llt le re·te no 
iloale. l'"el tlonahtpa aooor41 
t . ct1tt r,nc 1 
4 8 
fne o mb1nat1on ct la. Jlctd. outlook aa well a 
• 
•cl obJeQtl &bOU14 help o open 
p po a1 •1li 1 ~ 
142 
• 
!Hi Oftl:ATION or A os,a:tXAL OOl fAIBR OP 8PAOI 
Wlfl .Alt BNCLOSID lHTEBlOJl 
the pre eding p~obleme, 1n Ohapte~• lV .an4 Y, w N 
10Merru,<1 w1t . e t-lma-nt, ta obJ••t three 1iatna1.on . tt1, 
and then wlth he inoluelo ot .•any ol>Jeota 1n a bro n 4 
fiiame t retti'CUt•• • .Such BUCQIIJ81V8 •t•p• help to ••• 
tabli•b. l•tu1t1.ve baeea to~ m•um• ot dlpth r•p,-esen• 
tatio Md tor tating vo1ue1 to •aoll. otb.ttJt. Bovev• •, 
the ~pee1t1o t,netoa ot plotoi-tal A•ptll aa4 · •. ·1nte~-... 
relationship ot· ohJeoi• o~ t~• p~o'iahlJ s-ematned quJ.t 
1ndet1n1te ant unoo-ox- 1nat•4• l>ot.h wi:ib JttS«r4 o P~• 
pOt'llonal ooaal4ei9-atlon11 Gad to polnt or v1tw. 
Oonavuot1n1 SJ,1Jtomat10 o e . 1:l a 1·b.ound.le1..u1tt 
vtromaent, as a _. tmptetl 1n Chapter Y. 1• uMerstan4Bl>:i.r 
d1tfloult. Thls prol>lta 1nt:ro4\\0ee a Na~lote4 apattal 
•olumt. A 11a1tatlo11 euqh aa t:bla .-nou14 tao1t1ta,, the 
aeb.tevement of peat•_. pr:eo1t1011 s.n tht toriaa1Jl.on .ad oo• 
oP41r:iat1on tall eleaents. the 4tf1n1tton ot a.,p1ib 
tteelt, u a more 1no1ua1ve 1111.,,, thoul.4 Jteetll'I the at-. 
1,n.tioa th.a$ ••• 11Jll1ted 1 ol>Jeo.te at an ta.r-11er level-, 
pit . 1t141n a cert 1n o t1 -1t, ot . T1Nnm nt we t•r .. 
gtountl, m1441,e g,,o.'tlnd, and 41atanoe., as •ell • :ta:te,.e.111. 
Aa the •1u,t1.a1 fratntHto~k tol' Jttla.tio111 1ps uio 
rtpree ·an4 obJect s beoom••  u .11mS.te4, their reaul .nt . 
p»ox11'11t 1e make d1soiwepaao1 1 ot slze, ebapet • . att4, rt 
tatton m.oN oot1ce le. A• ew an4 more •1e,ematlo ao 
l\lt t,na are. wor~ 4 ou't. the po an·1e ot -- tleld ot. 
view repreaentt4 t en4 o ~e 1111 an -1~•aatng ecJ-rea-
pond rioe to o;pt1oal p zts:peo lTt. •••~ o-ontrol ot 
apeoltle apeot e ill. a glv, n l,ooat1oa anA of 1•t• vei,.1ng 
le ancea, 4ed.uce4. ·fro• th• sra4ua1 41tterenttat1on o 
vlewpc1nta, blpPovee pfiopo.l'tlonal aoourao ard •oale 
:rela 1onahtpe. 
The i>rob1 ia i'equtr•• tts.e •~1t•i1on or a oonvino1ng 
hollowed ou.t portion ot 4epttl tu wbtoh tt~• • obj1H1ts, 
and th• inte,ryaU1 ""'-•" ·'INJa, raa, a11 ave • senulM 
111u1lon o,t •xtatent>t 11 lt»t-. Tb r-• ma, at11.l a 
1 
••n•• tha:t . aotloa oooQS on a sta , '\l'tll tb• 1tagt ttaelt 
aoq\lU-t • more apatlal ,rolUJlt aa4 'b-t· lie d.el lmi.tatton, g na 
in SUbf:tantJal.11.f. 
th• aoat •~n.1,t1oimt teatUJ-e ot the p11obol.011oa1 
4e.Yt:topa.nt. ot ep,01 oo-,eptloo at .. th.t• :ltap. are .the 
tt.haagln, x-el Uonut.1,• · •'hften » i,oeptt o• a.AA ~otli . ptlon. 
P•i- •. p •val .•ar•••·••• ,g• · ·11 11 ap . 1 · , 1 u · -11 1a 
~ : ·an•• or :b111t to ,.- ·n tPU. t 11• tl , 1age ou · 
'' t Ii.sea,, p _PO p t 
0 p 
17 real1.1ed 1n J\ pr•••ntat1o • tn .eom «H , •••• 1lmpl 
rat o• ot i:a 81.' ach1evea.1 
l 'V l 
C 
I r s. 
On r s 
.ti: 114 oper• 1 _g 1 th ro ul.a -ioa o _ th teom,t_ 1o pr-o• 




d p l 
uea :' 
p tl· ). 14, .a 
oonstx-uctto,n ot p allele 11 that th•r have -fltl. 1tent1t7 
ot orte1t,~t1 n, t.e., that ta.,u~" t,.nc,l~ttca. h'o• the 
l1ox-1zont a1 •~ -vertl.e4\l... .!JI· oonstatt.t. Wh1le we ~• ~ -
.ou,rhot1Ehl to the tdoa that p a,-ial1tl• ar, de1te,-s.nea. lt7 
,4ui 1ttanot , ~ a 1. ,~ e r1, pt, d no - z 
a •, ·. Mr . 11!. _J 
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fq'-
tat lo • .n-reuu,•:i.• ■ 
a l ,1 ·•n1P.• ar a •~aot••· 
122, ,u l\ltaJt8l\ 
•• 
o.t 
:. -J)J'I 8· t 10J\ -f d to a , w ~ al• 
••• that tlle ,.,., , ,teno.e of ptiz.oeptv.al. aot1vltr v l ~ 
~••P , to tae ou•• wh10h atsnttr 4epth, was 1>1- , o 
aeltl.e ,he eta'ble 1,ouu.tlrie oon~••'1ott, and 1n.t:rod.uce a 
mox-e spec~t1o obl.1.q~t:t tl°lPoU,Sh t,b •• o.t c,o-••~ lag 
orthogonAJ.1. 
nen.ev r vt ual e tor t1on bas quu-eA .a w prJn _ lple 1t le oanolll.aed •• a ra, ton.i t-oiwmula, wblo)\ 1n rn se:rve s .. to . def . ... _att.4 eol $.41.t, the baal.t tor, urtbt~ • ~ rlmen:tattol. w1t'.h. tht e7ee. H'11r4l.J anr oth#:r ev, nt tn tbA h11tos-7 of a:rt ebow·• more oltarl7 lb.at tl>4 dtvialon -tw• n t1at1o llltlo : a ,t , · ln•l - ·. t ~i-t 8 · aft b--.. -- Tlt O l 'Jl t•• ·tt.h acb ·-· · "'---' lr Wbe ~• v.-...-""'1!~~,.......,e. $ t · r- le.oe v 1 Ju , t . ., 
, x. step p~-o .a· J.e · n · nt t1.o-· to• 
.01 • . or .mprom1• t aom ~1e • 
veraent method• of orgaatzlng ortboa.onai,. Mal• eon• 
$1.iaftOf • havt.nc an abso l1te q~l.\t.1, !.t p rpe'1aate4 ta 
• , P• )38. 
3:a; ·Ou JU»llt1'.a 






1 t •t "'' 1#.nns the , .. 
I t 1~i~,~ -P 1 ' 
t 
0 
.--. , . .... .. U.'W'. • l _: hl8 p or -.Juatm,nt between oo .. 
nT n, . p 0 
m lb . Q "1-.IC'l- ·ir.- t t . 
o.r-g z 1 , f1 l d.. 
-The el'l1tt ot at, • ntton from o'bJ t ·ta and tlgur,oa 1Q a 
p · una eoJtt, n 1t'OM1·.• to· thebt 4 p 1li n 
1.rt olo · · apao ,. a r•tt•U-.d ~1 t 1 1 ., 
m, • ·•111 · llll i, to :v 1 p a · .ne ot: oon 
.. at · . t .eta'bl• e.r ~li er o ·,- nlt on , t 
oi'ibosr•pbl , , .,..., ,~ · \'it: t\ bl Ohap.ter v, 4 lllta• ... 
. , •• 4 ~ :..-.· '1'.-aOr.w!% o, pa 125. flt p l t t l 
• ' i _ • • ~ - •• f w 11 •Rll!"I-TII- ',.S 1(11,14·~ · 0 
wl.th ,u.verse· di.agen.-1 u e-• •ompltoate the QOl\t.r-ol ot 
oot:tve.rpno1. !he ooav.,at1on.ai orlhoai-a»hlo pl'oJeot 1" n, 
W\ :tb plai\11 ,.-a1101 to th• plctv, PlM:t, ••• ,, I U.Ob 
pJ..anee t~• to t . l>!- a.et~al .n4 m•nt4\l -.·1-ag& shape, byit 
has l,.o.n.gitl.a4 pl . • 1 eoe on dra w FQ n r,; nt 
ort gona1.1 . n n \l&td t i, the ext r t.ore ot objtot ot 
11,otangula:r bu.1ld.1nge, th ~rthogoa. p»oJeo,t1ort nmalna 
merely- ~onventton, (ot. Chapter f, p. 12?) • b1oau,1e 
1.Hlct·1ns eubt l _ tro . al17 pJtO lb ,. •• 1 r d p 
pen41oua:r 14 e ln ocnv,z.gen • . ·• w,ver, lil th• taelt t 
~cl. • l g oi-t1on t ou'bl p ~•11\1:Wa 1 • 
trm.er aurtaoes, there le • gteat d.eal moN opttQal. 1o,g1o 
1n. ualns , he orth0r,tapb1o pr.o~eot1o , })e1.a••• 1n thl.• 
oase, on• ma, ••• all tht ad.l 1n1ng vrao , elctee, p 
an4 bottom, aa well as the rear wall ot th int1r1w, 
4 whtcb 1, in pu-elltl orltnt.at1on to e p 1 t\Jtf pl.an • 
One eeea tnto tlle- Npre sente4 voltADle, •op n1.n1• the 
frontal plane to v1ew tht 1nter1ot'. Buch an t.etertoi-
arra.1 ot e\Q'tace ma, be r Pr eente4 bJ .a b;oriattde 1n-
ter10,, as 111 f11'b't i.21, Pa&e J.49, o,-bf tbt augge.,tton 
ot an etelose4 ar•• e1toh aa .a i own1oape or oit J squa:r,e 
boundtd 'b7 01oae11 s:,oupe4 aroh1tec~al baoka..opa, • -• 
in F1SUH 1JA, pap 14t. Other OJ'l bopaphio t onata .ma, 
be oonst~uote4 i, • oomblna't1on ot ·1nte-r10P am\. extett1or 
vl•••• eo- tbat Nlatt..v.e location• tn d.tpth •ar be •• 
t1H4, •• t a rlSUNt 131', p.a.ge 149. All such or thoa,- l\1o 
. ' , ·, .. . ii ' ' f . t ! 
1i 
FIIUM· 13A fIGttR,S l.31 
ORfBOGl\AJ>ittfl PaoJiCtI_OI OP OlflOOIUPH'lO PROJEOt:tOI OJ' AN SNOLOSI tr.t'JUl·x~ - INTER!OR AN mxuatoa 
.PI.GUal 14 
oaTHOGl\.API.IO P.'IOIEOTlOll Of . Al . XlfSR?Oa $HOW? • ALBRN4'1• · QQNVSRQ,•lff· ~ - PAUfflD _  P~ 01\!HOGQIAt.S Mll!1Ni OH A. YQ!iOAL 
V ANlSBI.10 AXl:S 
ottoa 
nt-ont • . hoWttver, st .oe ,,_., , attoNls an equ1llb:rt. 
wb1oh m ., • uaet\tl. vhett other co.n• 11ttona ~ ln a state 
ot tlux and •xP'rlnltnt tlon. 
Me 
1$ 
'lheoretl,oall , an 1nt ,r1.oJt oo-u14 be ell.own w1 -~- ·be 
1eometi-1o px-oJeot.1on. lo evez-, to1- this p · poae, 1, poaee 
~·-~--• h tl 
0 
'both. onatruo 11 total. or 
11 . u ., poai~ioe t obs ~va io . • aw" , 
b11 · · d .. taq , 
u art\ x ioft ot the sr 
1 v l . th& o:r m-,'-~11 o, o a t h . , 0 1 






pei-rd,ta a dlreot· an<l 
~1• p · • . 1 
l t ·rallJ 
n• 1mm tr · 
e wnleh o.ar~f to · 4 
l , 
along •••~1 rto1u1ston~ or·tnciona.1 trt1rt o,. ~ -.tu 
oc:nrtatnme.nt ot 4,J.stano · () omp11~he4 by tJaa ene10,u.• oon• 
tinea a1rttntton to tb.1s l 1nt1te4 apaoo an4 na• a oorrt1a.li 
t ad nor to 1 the ~At\i:PIII et po• 1•l• antage po1nt 
•~1th to 1 tai• ts · • aoene:., 
o• 
by the o:rthos,aph1c p . 
t , • ·tab lehea 
,.,_,a,1 n. et an 1..nter1oJt, 1n wh1Qh 
tt ,lY nt 
_.. l , ,, and t rioo an 
t 9 : 11 a t o 0 
a b1l teral 17mmet"rloal 41apC'uJlt1on of t I areh1.te tur&:i 
p~t•~ In this arrangement, •OPtho ft.a.ls on etthei- 14e or-
at top ott bo1rtom, . n4 to r ecede 1 C()PJ\ apo,ndenoe, 
orientation ot , no o.n ti» r,1pt· atahl..ag tho•• on WW 
lett, . o. fh1a t1urance ot Illa ral 1,-.ttz.1 'bltwiea 
the r1ght and. lett. al110 pOISlJ)le t or t~p 4 b(tltora. 
aooo ta tor .an 1nt.eN1t1ns ombination ot d. ·ptll oonetruq• 
tlons , conta1nlng tea'iu,-a ot bot)\ 1 ometr a an4 -0onv 
ortnogoaal mttbo e. 
·T r l de 
o-rt c,r 10 Ir Ill e. All H!l~•,.· 1o-h -
tlne he l'ta~ _1 tal ot th 
f1 1 ........ --..,.,--..,,. G. , 
i••aw• S.zo11, 
• Tb ·1ltn . r>l . · 1 011 
e\#tue -pwar.4, th• right wall reoe<t•·• to the 1•t·t. AAA 
tlle 1. tt all ;re d.e • to he ;r·l t. · ueh 
1S , 0 t fU.1 •o · 
Gf w. \J ttl ueb ev r l BO r . flt1 n 1. · altz , 
1t 1.t ~al t . ~- ll.iz · d onv nt1ona of e.wl1. 
l.52 
method to per11a-.. Oo1no1dent w1th t his constru.ot1on, then, 
ma1 oocur partial appl1oat1one or 1aometr1o oonetruot1on. 
Isometr1a oonetruci1on preserve.a parallel oorre epondenoe e 
1n the representation ot oi-thogonale by e4opt1ng a o~net ant 
angle ot 1no11nat1on. t o the oonoeptual hoJt1zontal o:r vert1• 
oal ax1a ct the oo•or41nate eyatem. Angle oorreeponden.oe 
1n the 1nol1natlon ot or t hogonala t rom aide t o _side and top 
to bottom al so at.abll.isee the b1late .. al •1mmetr7. Suoh 
pairs ot parallel orthogonal• det1n1ns planes may be used 
ro:r P0l't1ons of the la:rger oonvei-gent aurtaoes, whether 
horizontal e~ vertical, 1.e., on oe1l 1ng, floor or walls. 
In t , e bilc.ter al ay et:r1oal d1epos1 t1on ot the inteJ-ior 
surtaoee, all orthogonals, whether 1n 1sometrio or oon--
vergent oonstruot 1on, mu.st terminate v1tn1n the oen1ral 
part of the oompos1t1otl.. As they Qre ungoverned bJ a 
&1ngular ey level or ho:r11on, the r-eeul ,of the alternating 
a7etems of 1tomet ry and oonver$ence 18 'the~ term1na.t1on on 
a oentral vertical l1ne, a •vanishi ng axis. tt The al ter• 
na.ti.on ot parallel aa4 convergent ort hogonais ma,, ot o urs, , 
ocel.lr on the horl zontal. surfaces aa well a.a th• vertical, eo 
th•t a. h , ,:-1aontaJ. \faft1th1l\S ax11 o.tt hor11cn 11 a comple• 
m nt -, o.onvent1 n to the vei-t1o • Th th .e •1 
ocour • p at ly or toge·t r. · ~•1r pott nc 11 1 be 
ht.gh oo-cr 1n ·t1QJ'l of pr.oJ 4t1• •devlc a w·1th obJ e,. tve 
rel :ttone. 1pe, 1nooFpoPatlf.lS • -lie:r co v t lcn• 1nto 
more eretem. t i c l'epi-eeen\ation. The va~1eh1ng uee, ot 
l.5) 
oourse, ere not a pr1or th orr ot oonstr ot1on, but a1mp11 a 
oo1no-1dent re ult or the procets t orsan1&1ng the c>rtho• 
gonalt ot the enoloaure. Onoe their eft1oaoy 11 re$11zed., 
howeveit, the7 undoubtea.111ntlutnce tu.rt-her perceptual 
anal1e1e ot the v1aua1 t1el4 w·1th :reterenoe t o the repN ... 
aentat1on. 
The eomewnat p1ecemtal qual1tf of the van1sh1ng ~1• 
oonstruot1on 11 •pparent, although ·1te a7atemat10 appl1-
. eat1on throughout tho encloeure oertainl.7 oonti-1butee an 
1nor eaae4 a,a'b111ty and. oont1nv.1t7 to the representation 
ot depth. aonvergenoe, denotiag above or below eye level, 
or to the right or lett ot tht viewer 1e no\ yet oon•truoted. 
bJ a proo••• ot oontiauoua tranetormation l>aeeA on a •1ngle 
v1ewpo1nt., b.u.t der1vee from alternating parallel and. oon• 
vergent oi-thogonal. 41•1•1ene w1th1n . ,1ns1e plane 1n 
4opth. Alt hough theN aNt •aeveral eelt-oonta1n•4 epat1a1. s oon1truot1one1 a1 noted by .A:rflht1m, pi-ogress tow~4 
aob1ev1ng a un1t1e4 epaoe oonoeption 11 aesure;d 1:>1 the 
greate:r oomprehenatveneee ot o~gantaat1on, ae well as the 
«oh1evement ot more oonv1no1n, aapeote t obJect• ln per• 
speotive,. 
When the mttJA 1, engaged in •olvtns a problem inere ~• we1l•organ1ze4 pets. The whole ta still 1n p1e;eea, but al!'.tene1on in the 41reot1on ot tlle 101ut1on 11 alreaclJ telt.v 
5,_u.4.oir . ~nbebl, All and V,1su:ft Pecoi31on (E!Jx-kel.e7: un1vere1t7 ot OaJ.1to~nla'J>i'ess., iP~>, p. --~o. 
6fl!14-, p. 2:;2. 
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Suob anteoedent s71t ema wh1oh rans• vanishing po1nte along 
verlloal or hor1sont&l ax•• prepare the way toi- a aynthea1a 
tall v1ewpo1nt• 1nto one. Wh1let 1t 1• alwa,e 41ft1oult 
,o d1souss development• whose culJa1nat1on 1a onl1 known b 
h1nd.a1gb,t, t h•re la little que at1on of t he 1rutv1tab-111t7 ot 
the oonolu,sion ot th1a particUlar tr nd in the piotor1al 
aM g o ,~10 11n,1t1eat 1on o.t •P·•o•. 
Othe:r tea:t.urea 1n he organ1zat1on of orthogonal• ma, 
als·o be • ote4. J'o:r example, tbe orthogonal• iua, be so 
qloeely oo-ord.1nated that theJ converge to one general a, 
or 1n eome oases, a single van11h1ng point auq· apply t o one 
11m1·te4 area ot t he ocmpoa1t1on. the oonstruotton ot a 
t1le4 pavement ooul4 71el4 i ll.ch a reeul t. All auoh partial 
a lut1one are prtrequ1e1te to the dieoevery ot one e7atem 
oo r 1n t .1 th Whol e . 
f b o mpao"t ape.t1al EU\Ol.O·S'UJ!'f and 1mpl1e4 mediM. .,. 
1eYtl go tar toward elht1nat1ng ,ho 1en1e ot multlple vtew-
pclnts of ear11er eolut1one. Increasing aoc.w:'ao7 ot per .. 
epeo.tive e.n4 obJeot oo-crdinat.1on a;10 preserves a peater 
oorre,pondenoe between an obJeot•s oont1gur-at1on, 1 •• , 
· lts ro · • e ·n o·. right,, , l att, • QY , l.ow, ne o 
t , d th • 1ewei1 •· o~ l . t lo.n o eoene • Grailente 
of· conversenoe bea:r · a mo:r-e apeo1t 1o ~terenoe to a,pN.'Elnt 
,1.ze a.n4 looattol\ •Ot everything 1n tae t1e'l4 ot v1ev. tne 
greater oont:ro1 of ooapl1cated sti'uotlU'al teatur•• s,hould 
l.55 
enoovage .attempt s to portray known plaott and bu1141uga 'b7 
aotuAl 01>.1ervat1ora, a4o;rn.tng them w1th c.\eaor1pttv• detail, 
aa •11 aa pa-ovl.41ng a 4•:Ptndable fr&lllevork t o~ lmag1n 1 
oonetruc,.101\e or pe•t•r oomplex1i7. The tnl_.Sfld con• 
eptual tru e ork tor an 1nolue1••· apat1al ex1etenoe should 
help to supora 4 t he tiual1t7 or se n.er ality ,1P1oa1 ot 
ear11, r repx-ee ntat1ve flrt. 
I 10 o ·• ct1 t alternating p all l 
and 011vers•nt ol"th gonale 4eaor1be4 above, t t t .a elear 
that a unltorm oon;1au1t1 1n U\e· trana.t or111a.tlon t shape 
and in the 4 1m1n11:t1on or •1ze le sti ll \UU~ealt.ee • A oom-
plett oont1nu1t, ot operations, l>ated. on • ra,1on.i an4 
mat b-emat1cal 001Up&l't10:n ot multipl e r l~t i onsb.tp:a te yet 
to be ab&t:r t d.. · netal peroept.vaJ. Q{A par1eon• Qt ptto-
po_.t1ons have atrea4.y .,,n cw-ried out, epr.o••nt• -, f!'n4 
oorreote4 in the :repreeentat1on by ~ thei- peroep,ual 
tstl.mates. But the tnterjectton .ot oonoe:,pttu~i s., .etanie 
1nto the repreeentatloJt~\ aot1v1ty 001'p.l.1oat•• tble in• 
tu1t1v ot1on., Md hough le to o· r nat . 
. a 1o 111 u~ t ·allta 1 a~ at qoDoept 
q11 ~t t ltve p e t eompar1s.on. 
&t 
ant1o1pate the aotual_ 4z-a: _ 1nge and 
41tttoult to carry tiu-ough.7 
therefore more 
1nt•reat1ng trane1t1onal step preo 41ng real 
quant1ta1i1ve abat,.aotlon ot- a proport1oaal ratlo ia o1t•4 
by Piaget. It 1a an emp11'1oal. met.bod ot etteot.1 11, 
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transtorrn tion b7 v1;-tu.e ot an 8 absolute• ratio, oonoe1v111 
the 41tte enc, aa a -epeo1t1e, t1i;ed quant1tr 'bel veen the 
proport:lon• of a f18\WI .and 1ta ,ranapoeed t1ze, tJ'&nS• 
posit1on be1ng a t:ranat r ot· rela1;1onsh1p -1ntr1ne1o o 
4i:-$.1'1ng • 1n eoale. • 7h11 abaolu.te 41tterenoe ma, be ded 
o.rr eub-tracte4 to bOth th• height and w·141h ot a en.ape ln 
ordtr t o oai-ry o- . •1 <U.m1nu.ttoa. Tttut, Ohan.gee d:v1n 
tran1poe1t1on a:r. not ma4:e pr oport.1one.111, but 'by an 
abeel\lte ctuantit&tt•• ohange 1n both h tgnt Md W1dth ' s 
41mens1 ns • . 
?n the aqua, units ot a tlled pavement, tor exatnple, 
both 41rae.nstoru1 ot et.oh equ&N may be Nldu.oe-4 bJ soJJie 
appropriate fltaotion ot :ita 42.ntenaton, •1'1l 1'1btraction. 
ot the tame ab.aolute amount oo t1nue4 oons·ecut1v•lf tor 
ever, su.ocee41ng unit 1n 4epth in 0P4er to :regu1.a,., o"or• 
all receee1on. Su.oh a method or 1ubt:raot1on tor 't.bl · 
oornpl1ahm · nt ot etze transtoNat1:0n 1a, o.t co'tlrse, also· 
•••4 when the nelght. and w·141'ih ot a aha,e have 41tteNnt 
41ntfUl&.ioP. fh1'i, 1 i 1e OOtll idtrt4 that *tUl\\41 1rtore •••• 
~ - , , f. . < ' J . ... 
7 .· ' 
P1~pl. an« ~nh•l4tl'. 9.2.. ~.~l·, P• 365. 
8 ·. ,.·, ' ' ' ·, ' . n~A.-., pp. 361, :,?o. 
a4de4 to LQr deoreasea a · btr .ote4 tr V unequal 41mens1 ns 
, ct'!l!Y,Al nt O l't,pOJ'UC . in •• [j . !] • !.1 
A 11m11ar teohntq . r r la 
e pl e mult1pl 1 .at1one ot ee.ob 41me . e1on, such u • told 
10 
r tiu-ee-tcl4. · On•• oaa app:reoi att ·be 1n l uenoe th1e 
oonoep ual egula\1on t a1ee 4,1m1nµ 1on aa fl prer·eq_u1a11l• 
to both a pat11\l and a numer1oal. oono-ep, ot p~oport1.on• 
altt1. It 1• al.lo an 1ntlu.en • on the general oone"Wuotion 
et the depth proJeotion. 'the g a4ual a11ei-atton whloh tt 
:tnua, atteot 1n the 1nol1.nat1on of oi-,hogon&la, tor :ne 
thins, mW1t eventuallJ .render obaoltt the 1sometr1o 
al)a.olut-e ot paralltl orthogo.Qle, vi ·h t tr eqttal 11•• 
or 1no11na,1on. 
The g,neral level or pror101eno1 l n the operat1on a. ... 
or1 4 ; lhO l . l)~· p ' 8 ~· of' ' 
ti • _ e, atul pi, -. er iae t · the 1n. rt:e ece 1 o cc ~ 
Vl o1ng e i 
l'OU in.g• 1 .h llf t 
t 
~ - l . ,-,,,- hip. 
'u t , ti . l y t to m. 
tn 4•ptli M.A the-tr oonvJ.nctng appearance at gtven looattona 
tPom the v1ewtl', ts ·the Uta hat i·tgb.$ may oome tro•· a 
1p.1ott.10 41~1lot,ton. At prevt. ua lev.,11, lt ls t,,equ.ent to_. 
un 1tt :Pe -. 1 ' 
9"""u1·1 . . 'lL6 ~•• P• .,,,w>. 
10 . · . . ' · '!j~ 
IR1j., P• ~1. 
158 
the obae" r '• 11ne or etgh,. 
11 
Now, tt shoul.4 oom 
a.1atinpi1he4 a• an 1nde · ndent element. l1kene4 to t'.bt 
1d.ea ot anotbei- potent:tal v1evpo1nt, vlth the o\lJtot lot•r-
v«nting between the 1.1gb' eour,t and 'the au:rt e on wh1Qh 
8ha4owa D)&i 'be oast. TM ehadow eugg at, laok. ot light 
and 1s prof.uoe a, a. oompltment to the eouroe ot l1;ht. 
She.4ows ma, thua· be aooounte4 toi- bJ the tanglble pre senoe 
ot 1llwa1nat1on, The1~ pr-oJeot1vt ao.oiirao:, should app xi .. 
mate the level ot pr t1o1 no1 aobtevect ln the p r-ap t1v• 
12 
oonstruot1on. 
A mo,e blportant tWtQt1oo of ·1llu.1nat1on 1 111tei1 
to be •• a 1•••ra11zed. bl'ightneea, b1gbl.1ght1n and model• 
ins to:rms and surfaces w1t.h optimum c1aP1t7 of dettn1t1on. 
Geometric planes mq be ehade4 aooording 1'0 the1r or1en-
tat1on to tli• light •ourct. Modeling, 4evelope4 from a 
monoohromat1o range ot tonaltt7-, auoh ae garment tol4• in 
a 11m1te4 r nge ot atmple values ot a g1vtn hue, ma, be 
tnte111lt11d bJ an overla14 h1gll.11ght ot opaque White or 
flhadow ot black. The appl.1oat1on · ot 0010:r and value 1n 
eepal"at• 1a71re 1• l1kelJ to preo,a, the tao1:i.1·t7 ot inter• 
m1a1ng the• 'betore appl1oa.tto:n. furtaee tex·turee, epeo1• 
t11ns ttt,.renqee of matei-1 la anc1 eub·atanc••. ~• not 
11lEelr to 1kt ntsb11 d.itt ~,nt1a, 4, lthougb aa 1ntex-e•t 
.1tt t .b m ahoul4 'beg1n to dev lop. nrl·ohm nt ot • \lrt e, 
thr~uSh ox- - , .nta1 patt ra t.·e an ... 11, r . xp ot t1on than 
l.l'l},19. , P• 199 • 12 ... ,· . ·. . . Ib!.d., p. 194. 
th preotae deeo~1pt1 n ot eu tl material 41 te~en •·· 
rbtthta1o cU.atz-lb\itiori or al •rnat1ns varm•oool and 
11 t~a.rk contr st, mar px,odut• a pretlomtnantl,- two• 
4:\-• a 1onal d.eo at1v que.J.1t y on. he p1ot\\N plant, in 
oonti-a · t to the depth at;trlbute · 1n the pr J· t1ve oon-
t~uot1on ot the lnt r1o:r scene. 'ft11s may moat tftue 1n 
a eompaotlJ tnolosed 1fi'ber1or, wbereas •o•nes. tnoltlding 
or, distant :vtewa ma, 1noorp.orate eome aerl.al perepee· .lve 
a well. The que·et1on ot color a.a element ot dept h 
oonn tat1on i e pro'blem.at1cal, 4 b1ghlJ 4epen«ent on the 
p ...... _._.....,,. ..,""·-···"" 111 a: I.al t · l ai n a. 
Mod 11n 
hit 
tu1d obJ ct, 





o ,a · .h tt· d 
i n: 1 ·r. 
. ,, the in .1 . 
t · 1 111t 
Wl l 
on t 
0 . 11 
pth r 11 t 
ttv1 . 1n·n 
7 · oc,nte · t ll\' lo , , h cum .1 · ·ton 
et mo . lll ·nt g ·ap 1 · h.nlq s., o . ----.. --,et · o 
tleot a more St'Aoetul, lively ext1cu.t1on. ·the fo.m .and 'the 
·aotlon It pertol'ffll ~• 11ktl7 to be m.o~• o~san·loally oo--
or4,1nattn1 b7 well a:rttcul•tect ·and d eor·!.pt~v• l.tae, at• 
te-~t1ng both. tn• outer cont.our a~ fiba tnru,:r dtt1nl;t1on ot 
tha,e·. Ob1a:rosovo· mo4e1tng dls-ouaae·cl 1n thf' p~1v1ou• 
•• . t1on bo\Ud. aleo enhance he aub tant1al.1ty or t1gupea, 
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the r1 .1 .111,, of l. p 
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11 7 nn~lTA'n~~o i T 1 
ums tan.CHUI.. 'C 1n t v o e l 
ha:r t i-1 . tto ge t 
tend to i-1tserr.(bl• the attl.tllde os- pose of a pantom1ue aa.,or 
rathoP than the _. ent$X'J gltmpee ot a oonttnutna move~ 
meni. tn genel'tal; however, tlgtlNe, obJeot•• and thelr 
er,:,elopt.ng. apace lh.ou.14 be .qutte well un1t1e4 1u a Qon• 
Ytnotna oont1n~1t1 ot 4tp'bh. 
, 
, .Y 11. l 1.:q · · at.1 · 
a tema lo r . 




· 1i 4. 7~ o lh p - h . 0$.\' ·t - .ct1 , w 1- t t all 
\ 
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ot 'the 1nier1 r 1• p t\l.1e1 t o tht p1oture plane, 
a otntral point. abl1e~.es a, 41r,ot an.4- c~nitrallf o~1tnt ed 
Y1 W 
1 :n~,.,1"9 e a o • m • ll1a 
t on. 
eauae h s uct\;Ut 
a a. lgntt1 antl7 stable trame• 
~""~··Elp ""1 o · _ · ruo t , ·as S..nl o 
o n l~, •l• n s ct 
1 t, $. l' I p . 't 0 
-a:v~ll i o 
d s oa po 
Pl 1o . 
qu p all l 
al 1•n t -th •-T'l'l:l"Ka· U s 1n cv 11 • b _,,. 
hen eon ln e4 t nt ·~ eot1 ~ it th 
rns e- co . . •~ a opp . 1 _ · 1 • m on 
an1eh1na &ltla. Depending on tlle p t1cu.lar• ot the oo•• 
struotion, tile a.me correspondent S·fet em ooul.4 o.oeUJ' on a 
hor1iontal. a.nieh1ft8 11ne. From beet partial erst nus ot 
p,erspeot1ve oo-ol'·4tn,at.1on, th single van1ehtng petnt 11 
eventuai11 .4t4uoe4 an4 thea u.• 4 •• a •them, or oonell"\ll• 
tton, . an aohievement t.o be 4teoJ-ibe4 in tl'le next Ob$:J)te~. 
f.hro'1ghou:t- 1m.1a 4evelopmea, th•H 11 an 1noreaelng •:rteot 
ot ir lt .ot . en pt1 · tn 1- w-, ole pe . ep· ·_ a1 pre s, 
eo t wha ls st d ho 1t 1 ~ p1-e ·• · :t 1s J t 
t :o the th.1nk1nt1 prcoeea ae ••ll as the •••tn.s proo•i••· 
l a gene. al.. the ~•la 1ve11 e1stema11 o gan1sa.t1on ot 
ocn1poa1t1onal el.emtnts gtvea t he ••n•• ot a ltt1•l • 
tioul 1aed se•n• ot at on. 
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TBS OBEA.-!IOH or A SYSUM.A'llO 00....0RJ>INAHD 
HIPRESBNTATtON OF Ifffll_t 'f.m DEPfl 01 
A LANI OF PROJIOTIOI 
.A q.n1f1ed o·e pt1oa ot epece rep~• ntation has 'been 
1mp1le4 et.uut~ 4 ot l'tferenoe wttli wb.1oh dt pth 101ut1son1 
1n ~• preceding ob.apt l'• have ••• ooatiitaete4. as trap.•n• 
t art •••&1•· their ou1rn1na11on ln a eyet em of o•ntral 
perspeot1• thus ootaple'tee • developllUUll 1n vh1oh i-at1on 
thotlsht, qt!.at1o 1nttt1t1on a.n4. • ·11u.a1 Jll4p.ent art lnt•-
grated to r ation "lie 1lgh1i. In ,hti •t•t•m, tbt o·on1,anc7 
ot ol>Je.ot• an4 t '.hAt if' oo~or41nat1on. 1n a i ' ablt YOP14 ~ 
p.-e r.ve 1r the n1ei-va-,10: et pout ·t po i nt and 
eir-·a1g ·t 11 OOJ'l'ISpotad no••· Vltll tht gl'ad .al ·1tt1r-
nt1at1o e ·• • v1ewp - t tpe _ ong all poe111'le vlew 
poin'te ed to th1• oo oi-d1n 1an o·t obJ , , •~• , thapt, 
and dtetanoe r latt.ve to inat v1t wpo1n1 aohiev• ooaplete 
ocne1atenor ot proportional. ·tran1,tonat1on. fhioh • space 
acqu.1ree a ; 1v•r•a1 Nlat1v1t7 Uloorporat1ng th• ob,• 
Jeo1;,1ve wor ot spaoe, things, ot the vl•••r tn. a 
t1ft$1• ooatlnuum. .Space no loageJ' seem.a oonta1ne4 1>1 tile 
liia1 ts o.t tht ptc.,u:re plane, wi nuq Mot.de to 1nt1nttr o~ 
ln anr 41reot1on l.)(J7on4 tl\e •41•• ot the plane. ·Int1l'.\l,r 
it 11.v,11 a loou.e a, ·the· vantlhlng polnt Whloh •ar be lo• 
eat• _ on ·1sh pklt~ pl u, the o~thop 1 one r · et1 a, 
or ott the pl . l.n oompoeit1ona wtth multlple •- 1•htnc 
po1n.ts oi- obllqu• points ot v1e. 
A. IXPOSX'TtON or 'fflE- PROBLEM 
164 
• C/) 
t 1e 1onoep1 
1 
aente :it• w1th a Na.41 m e tormul.a, ,nieN• 
br th.t •41•• -am\ eUPtaooe ot the via1bl• natural worl aq 
mtch 1o•U1 tre.oe4. on a prcJ ot1on plane 41r-eotly 1.ntei--
s ot1ng · e 1ib.ttoret1oal oon• ot v.t•io·n.. Bietorloal.11, thia 
aocomp1iu.m1at ·h :requ1N4 •• ,~t•• ot • ·xPtrim.enta,i n 
to·r ,. ou1mu.atton. Rb.ya a-,,enter nae potnte eut ov 
tend n,,., t tcrset .he A~u•nu n ot th1• long labor: 
tt ta ti -t lQglc - · IIPP •• ' h t .1. QG ~ tn tlo . 
h1 • , _ or t _ a:r tuaent w~ 
A C·O f t f d ,8 gtte to ga1 ,e, 
th r ·g _ 1A t -10 o · pt · to 1 l . pt -
16.S 
gra4,4 probl.e ahoul d. enable the , tu n, to aoctu1~• an 
operational baa1a tor the teohnioal 1ntormat1on, vb.ether 
he 11 able to e the dieoove:ry t or h.tmeelt or 11 cl.a• 
pendent to some ext ent on 1nstruotloa. Po:r those unabl e 
to aoh1eve the oonoept ot un1t1e4 pei-epeot1v-e bf their own 
ettorte w1 tbln th1e sequence ot pi-ol:>lema, L{hough manr 
v1l.1 have J"u41 ntary 148 as or 1t tpom previous expo•ur• 
bJ tb.18 t1ml7 a leoture co·uld be given to tu111 exp1.a1n. 
all the ram~f1oat1ons an4 methode. ot app11 t ion. In MJ 
o ••• the meoban1oal nature of the :reault m.llJ be enr1c)).ed 
by • toundat1on ct peraona111 exper1enoe4 anteoe4ente. 
Viewed as a orea1i1on ot abatraot th~ught, e1nthee1z1ng 
theore t1o.al kaovledgt 1n sotenoe Af:ld mathemat101, as well 
aa a log1oal method or rep eenta.t1on, 1ta pla.oe w1th1n 
man I s rat1on•l organ1&at1on. ot h1• environment m•r b• ap• 
preo1ated, along v1th tbe Nal1zat1on that epaoe oreat1oa 
oennot be ·tne eol.• o:,1ter1on of p1otor1al a.rt, and.. that 
h1e stage, despite 1, e et r1t1n~ aobteYem.ent, 4oea not 
oonat1tute M abeolute tt11 l1tJ 1n the evolut1on ot epaoe 
oonc p s . 
There are tew o1v1lltatton1 th•t even 11ade tlle change :h'em mak·1ng to inatoh1ns, ~d only.· whei-e t be aap bat been developed to a h1gh degree .ot art1oulat1on does 4',bat eyst emattc .prooe!• ot oompa:ttaon set 1n whloh re ~lts in 1llue1o.ntat art. 
2.. H. 
·flOtheon Books, 
The el ant ~ p1ct rial ,01ut1 ns to "et 41aouaa tbua 
lnolude not only tbe payoholog1oal prerequ1•1tee to pro-
jective and object co•oN\1n ti n, but al.eo the1r i-eaultan.t 
efteote on oonf1 atlona spat1.al. 1ll\it1on. 
Onoe a un1t1e4 theorJ ot rspeat1ve ooneti-uot1011 1• 
aob1eved, 1ts correspondence to our habitual vieual per• 
oept1on. ot , h1nga ma1 be lllelr t o e courage an almoet 
meohanioal ppl1oat1on ct the ayatem to oompos1t1on • 
.A.Pt1ats, a hey ught t · con rn toJte • · 1J · 1 hit 
express ive and aeat hetto cone1de:ra.t1ona ot pi cture matt1ng, 
no 4 ubt 4ti'.1et ,or1oa.ll7 epe~1na7' soon :rea11z d t . po• 
1;ent1al thr at ot an ! pr19r1 b.eor1 t .over nadow mope 
essent1 . problems. Henoe, means to moderate the ;pre--
4om1nano t perapeot1ve oons1dtra,toas are needed to 
oo®terac, t h• ever control of p~ato:r1al e1--gan11at1or1 br 
A meohan1oal theo,.y ot a:rt. Oonoe:rn tor the obJeo.tlve 
eorr•otneea of the prepertiea an4 swue1n1N,s et the pbe-
nom•~• Np.resente4 raay t hen be harmonized w1th the tvo-
41mens1onal1t7 ot p1o.tor!.c.l art. 
TU• Qpenlng 41soues1on or this seoi1on te again oon-
o r 4 1 ht peyeho1o 10 l toun4at1on pro se 
n,oe er to21 he n1f1o _ tloa o pao con ep , a r 
than a •tap rf 1 tel ,aW11era1lt n ot- 1., t · 111 o .ompl1sh-
m.ente , '4tho\llh the latter do appear -•• log1cal Peeu:its. 
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The <11ver • developmen,a t o be d1eou.saed thus tar have shown 
aotlon and. 1,, development to be a main ta.otor 1a all per•· 
oept1on, haptio and vteual. ·The dom.lnatlng role ot aot1on 
appea,,e at ever7 level ot development: 1n eimple 1eol•ted 
ptree·pt1one; 1n perceptual aot1v1tJ wb.1oh eo-ord1natee 
aeveral peroept1ons 1nto a aimpl• vnol•; in oonor•te oper• 
atlone vh1oh oauae pe~oept1on and ooncept1on -t o 1nteraot 
and. m.o41t7 one anoth•r; and t1nallf 1n the abatraot 1on ot 
t hought, whose oonoeptU..al oont1nuit7 ot opex-a:ttona pen1ta 
the eo-.ord1nat1on ot pro.teot1ve an4 eual14ean apace. 
· Th• 1n1t1a.l 4110.over:1 or the t i ngle vlewpo1nt and 1 ts 
coneequen1 a1ngle van1ah1ng po1nt it eeeent1al to per• 
apeottve, but the aoh1evement 11 not ea.111, real1ae4 with• 
out a a1mple and d1reot o:,lentation ot the objecte to the 
v1ewer and b. .noe to the plane ot proJ• o 1on. Sucb an 
or1en;\ at1on 11 gtv•n 1n tbe orlllop-aphic p:roJ•o ton 41•• 
ollaeet. 1n Ohtpttr- Vl. 1th1n tn1• oone·truct1on la aohteve4 
& ooneervat1on ot *the relattve pos1t1on• or perts of 
ttsur, s, o:r ttgures relat1ve to one anothe~, and tht whol 
tn relation to aA ~bserver ol' t.n• plane 001'respon41ng to 
"3 . . . b1s visu.al_. t1eld. . !erm1nolog1• t or· th1:s orth.ograpb,.io 
oonventi.on vary from •p~el.ltl perapeot1ve,• •central or 
tootised persp•ot1ve, • to ,. art1tto1al pe .. 1peot1v.e•· and 
"proJ.eot1ve seom tr7. 1 
Fol:tow1rig dlaoues1on ot the development an.4. oonae• 
qu.eno•• .ot the oo..ord1nat1on a.eaor1l>e4 above, a71tema ot 
pes-ap otivt wlll be oons14 red. 1n wh1oh alternate or 
multipl. vanteh1ng point• are n4.utre4,. e1tbe~ br t he 
obl1q,ue or varial>le or1en:tat1on ot ol>Jtote to tbe plane, 
or oon'V'erael7, b7 an.oblique l1n• ot e1gbt. 
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the.re• 1s 1,t anotn•r •ratemat1o. aohelilt, whose dee1g• 
nat1oa, "aynthetlo perspective n 11 bo~rowe from John 
White. &7athotto pe;rspeot1ve •••ka t o or1an1ze i-ep.re•• · 
tat1cn b7 aeoolllf40iat1n.s the -complex views pei-ce 1ve w1th 
a eh1t,1ns gaze, (ot. toctnote, p. 88 -and reference to the 
,-1euai world), .ratbe.r- than a detailed. anal-1•1• ot the 
v1sua1 field. The J!te.der- l.• referred t .o tbe Appen<U.x ro.-
• .c, iaou.ea1 of 'bhi , t - tome ot 
wh1oh ee r al ·o t ons. ct oon 
e» . • ew r f l xl_ 1 
o etr 
Db p SP · - tve 1 th 
ooncept of epaee. 
hav 
I , 
J!)hn T .. . t , ~9!o (o d;o ·.: 
pp. · 2-18. 
begi. n1ng 
e-· . 
O · l\C P· 
41 r p-"t 
1 1nlpli 
t pol:.e eal 
0 »hJ 10 -
t>l t 11 0 
tatl , 
1 r con u • 
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epat1al re1at1onab1p1 1i ct1N-otJ.7 1A41oat1ve et th, 
eubJeot '• ao tve tnvoi.vement, mental and phys lo al., w1 th 
the obJ ot. !he oharracter1at1o operation ot the•• aotiona, 
aa noted above, always a.eterm1nte the extent ot the per-
c♦ptual. 1ntormat1on. J'eoe1~e.d. In the oom,se ot 4evelop•n't. 
auab ao 1 .ns m~l.t1ply, beoom 1noree.e1ng17 r eversible, ana-
l. 1oal., and 1laag1nat1ve, 1n oontr-ast t o the a1mplt l•••l 
ot peroept1on 1n ear11 oo.or41nat1e>ns. As a reault, t htJ 
oome to •••um• a mor• tormative role 1n t p:to~••• ot 
rtpnsentai!on. ftlought informs and Na.,t• upon lnt'-'1 1on 
and a.e,1on, developing aob.tmatio at:r"oturea, and ie abl 
' ·• ' ' ' , , , ' ' to antle1pat-e reeUlt•·· 
Throughout develop•eat, action cont.1n1il• t .o 'b• aa 
1mpo~tant adJunot. 'but the empbaele la ••••or7-motor ao• 
t1v1t7 te slow11 ahltt,,4 trout ha.pt1o pe,oep't1on or taot.11• 
eaplorat1on to v11u.a1 peroept1on, or •1• m.o•em1uita, wh1oh 




' "' ••rsenoe ot id.,, at a 41atance an4 •h•p• 1n per1peotlve. 
Al though Glbs:oa reports tna, r1,1iuu mot1011 le automat1oal.• 
17 l1nkecl to l>o4117 act1on from b1rth onwa:r41, he also 
1dent1tl•• two eoIQewhat separate laodea ot ••• tng with he1~ 
Ntepeot1•• 41ttaren41a 1A eeol)t t v1a1on wh1 l'l hi d1tteP• 
tn.t1a1iea b7 the t•rm• •visual t1tl4 fl an<I 8v1aua.l vor-14. tt 
511age, and Inh1ld.er, !R.• o1j., p. 449. 
6~td,., p. 451. 
Perception ot the v1aua.l world de:r1v a ti-om cont1lluoua, 
1t14e-angl• , panoi- 10 1a1t1e ·t vta1 n, oalle4 •e-1001410 
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1• mov•••nta, • wh1oh int.eri: t x,e l it7 obJeottvely in. 
term•. ot obJect oonet .a,u,1 s an4 deptae. In oontX'•:at, pe:r• 
oep.t1on t the visual t1t+d 1s oha:r ct r1r.ed by a t1xed 41• 
reo'tlon ot o)s rvat1on, 11mlte4 1n .x.tent b7 tbe width ot 
our rans• ot vle1on and the ab1.l1t7 ot the r• to · ooua en 
th.la range. Such a vtaual t1eld or bo 4.e4 area ot phjel• 
cal epaoe oorr apon4t 0101el7 to the r t1ual 1map,: the 
oon• ot v1e1oa tatabl.l.lhei the epan ot tl\11 aJtalyt1o., d 
ta11tc.\ ·ttpe ot •••1ng wbtob -ts ooneentrate4 on a single 
v1ev. the plane of proJtot1on 1a an ln.teraeotlon ot tbe 
oon• ot vi -1on. !he:re 1e a olo•• oox-respondence betwee 
the JJtttnal lm.age, 
p 1 . -un pl ane 
he·. pe~,speottve t orme proJeoted on the _ 
the Y18 al f 1 
In eit. .. oae -, v. th.er 
vi al worl ., i,rope ti • ot t 
• 
7 
1a~al 1eli e,r 
Cl (\ t,:1 lt 
(()em~~g!j '• ~~•;:• sft:n9\mln~oti , , 
pp. U•lil-3. 411 l• 1 . 11 o 1 . 1n4 ot per · pt1oa, , oh 
ae ap 10 aftd vl a · al , or 1a al t i el and v-1 · al w 1. , 
ewe mai-a). t . : mpt/ 1io ab I t a t\ll. .1 . • n\i 1 tio • 
tr'OJti . · ill'ttgral 4 proe•• • . . . h . et inc .·· lo . prop ·. -.. 4 by 
Glb•o• might 'be tt>nl14tPed al)t·Qlute vei-slone ot the hapt lo• 
optlo mo4te, although 1n 117 undevs 'band1ngot vlsual _t11it 
and vi sual wcl'ld, 'Ill••• olasnU1oattone •• q~11l·lt•tlY.el7 
• ore a\vano-t .d then ·tae bapt lo (nalve ) 11v11 ot ptroeptton. 
Moe~ •~•rtenoea. _1ev111 _ of pereept,1oa ;proba.1>17 ha•• pre• 
4om1nan,11 opt1oal qua+1t1•e• and tbe pl.'etere·noe_ fo~ 
v1s,ual tlel.d ,or v:i.s14&1. world, ma, tnua- be a matter ot 
WilNl •ttentlol\, as muoh a.a an unooneo1oua »~e4lspoali1on 
tor one o:r tht otht'f·• · 
tend to be ot· l•• • 1mportano• ~·to t he .~-PN • ntatton than 
th• aooommo4at1o.n the student aob1evee through )l.1s own 
ao tlon. luoh action dete.fflinee hle Pf dominant mode of 
·. ' ' ' . 8 ., perception 1n a ptU"tlcula:r, lnetanoe. Th\la we saw. ln 
the l1m.1ta4 J11eraor1 or 1m1tat1cn ot act ion from wh1oa tb• 
, 
p,.•conoeptual mental blage ia derived, a planar Juxta-
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- po• 1t1on ot lnoompltt• not1ons ot t .be obJtot. Al more 
spec1al.1ze<t an4 41.tftrtnt1ate4 oo•or4tnattona ot ao.t1on 
with and pe~~•ptlon of the obJeot or t teld ot view are 
real1zt 4, topolog1c,al o:rgant1at1011 an4 !.te mental 1aap 
counte.rptArt are 1upe,,sedei\ 1.n tbe ettort t o aco- ·uunoda-t• 
the sirnu1taneou1 cone14e:ra.ttcn ot oonetanc1 ot the obJect 
and 1ts appear-.n.ce in perspective. fi'evt ous ohapt ra have 
••o ecme ot pee 1 l ·r --1 1.0 "·· an4 xp ri :t l 
PtO,tQ • ul1L of· 1 8,J1 
where , lz ' Q 1 nta 1 ot t) 
tro ep: ns.•na 0 ,, ft al , , t \1gh 
per--plex1ng but 1rioreas1ntl r tte.tl.onal etages, a satt.etaotoi,J 
oo-erd1nat1oA ot·tht pe~epeot1ve or Nt'tnlll S,mage and the 
e·onstaao et 02:- .• 
Q p'b10 · 1.1 b . B' 
b.· iW e t • •• b · 
lnv . aft · r to 
8P1. · et 
~ ·t ttt ot 
0 1,. e 
0'2.1 0 th 
1t1 
a 
t ton · 
11 tr 
-
... 111 10n 
maJ ilal 
·to . , tJ. • 
1.72 
1t1 n tr o to 
Pl 





log~ of o o . 
let 
P. 1 ' Ot Y-1 W 
t ·O 
. • l ,. 
h 
oh g , 
vtewa. 
f>t 
Q1 11\ 1 1 en. pt all~ d t re 
9:ti et art4 lnhel4••·; s.~ 0~3., P• 45'.S. .P1agtt an· !n.l;\eld.•_. 1T14e the. 10110 ot"··oonorete . ,erat!.one 1.nto t,ro 1n1not, bllt parallel ·1t1 .. a ot . 10110; the logioo••tth• m,e tt.o&l and. t.be s .. · •1og1q~l 1:s,at1a1 t emporal. •. ··. tho t1.1'tt tie ai• w1tb 41eo,et• ol,Ject, or 41eoont1nuo1J.e Whole•., group1ng or t1•t1n1n1 them 1og1 . a.1.11 'by tnetr s\mila;rl'lles (ola&ses al . e1mJS1e-~1o«1 ·r1l&tlcna), bJ \heir 41ttennoe1 (aanunetl'·loal ·_. , t•t~t,1u1) ,. o~ together: bu a nttsb•r ·. ~1•ttm •. Ne ep$.tl.at ~el .1itonth.1p 1s iu,oesear1 tor . . •• s,,o pa. Hance, . tb.t- . eo l•••••~-1· riole et t 111;ib~loglo-a1 tt!ll)oit l. opo.-ra:t~o• 4.eal . W'llh the obJ• . t • •voh, and 1ta speo1t1') qual1tlea . ot . etruo.i,u,e aa« 4.1.tterencea . et poalttl':on w1th1 a 61.ven ttel4. Pront th••• ooru11de?at,1one ooltles the 1.dea of . •11•0•. and 'tt · eont1:nuoua 01:uira.cte~ wb.ou . · tu.res _  «re 1lf$)l1t1e4 GJ pt·otoriei tmapa~ ·-tne _ •1•t•ms ,of images do not :rdplaee, but eymbolt~• tbe. ao'b1ona wb.1fh aselmU«te the ob •ot to t:tut 1.u1>J1oit• aohem.,•'ba; lane ll 1t1Wnl>aoh, ~ P uo Qt i,M\!l ea4. 11,{11ew xorok; te••r hbU ... iaiton.a, -. no., :f9S : .. , ppt' . zl..-xv· •. : •. fbese 41st1n.o.tlot.i• .ere re1t•Jta,.,4 :n,,,., -, 4i.tteNnttatl.ng betwe.en ••them. t1oat geoniat~y aria. pb7·11o·l11. geoa•t•J•• · . . . -·. ' 
17) 
To •-a.oh. ot tl\81·1 atagee in the p:rooees ot 1n l'nal• 111n1 .t1one, ttter• oorre. ond• an equ1va1 n.~ stage 1n the development ot tb.e 1mage. !hue %?om 111111 app Ar• Allot . ot thought right up to 11• ult imate, . pUHlJ ab1trao.t to • the tuno,1onal oon.neot1ona betwee11 the tmase . l • 11 11o ttlei'•) and the rtlat1 nah1p_ whioh 1t 011gnlt1••• (th 1nt ~naltzed. aot1o••) ttnaergo o-onttnuoue tran•tormat1on.lO 
'lh1• t heete has bt)en an a:tteiapt to 1d.ent1fJ epat!.al 
oontiSUratlon, which retl ot the• obange• b7 lo 1oal st pa. 
It 1• trante4 that at &11.1 stage ct th1a 1rt11ie to evolution 
1n. art.1at1o ao11v1t1, other preea.-.a hom t he oultiu-fll. 
m111•u mar 1nte:rvt iie, •mpbaelit a partloule:r atap , o~ 
-auae a N t:rogp•ae1on 1n tltt proctsae. In ovex .... all v1 , 
no·wevei-, the naturaln,ae ef tht ev-olution 11 1nc11aputable 
and. const1,utes a val.14 theon tor art 4u.o t1on. 
1on14. 
11
11bson., •· 11i., P• 222. 
1 1 
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Zh! . tr2,11g$1ve ! tJ:•10 $ LJDt MA '.N _op llA&J&oa_ at 
y1ere9,1Qt s 
·!hroughC>ut the logic o.t oon r t operat 1one ant at t he 
I 
time n a genuln point ot view btoomts mantteat, o . 
ex.tNtlhJlY s1gntt1c t -• le1111nt. ti. stralgtrt 11·11•, .aQht1v• 1 
pz-oJeottve m.ean.lng. Wh•~ lint 1a cons truct· 4 pttoJ ot1v111, 
tt slsn.aJ..• tba reoosn1,1on ot tht •flA.-on poe1t1oa a:s the 
unique 0,-1,n.tatton for,- JUdgUlg etx-a1gb1intaa, •• 1t •n•b1 . 
tlw obl• ~v•r to • t bla · . eat the ao _11eteno1 o·t 81 · nm at 
13 ot all 1nt p .aJ. p tnte.. A8 thl-• llne 1 - , oj ote4 or 
t1ppe 1 ·• Aept ·, 1· d· pte -t 1 .a l · 
n I f ~ f .. 1 !) l Q . · tr 
tat1c.,n to tbl uprigp;t po11tt.oa o:r , to Ille plan• of proJeot ton. 
PreJtu,tlc>n (1.,., ot}l.1qutt1), 1• thue oonoe1vt4 aa a *!teal• 
galn 1n depth d enaion, oe~ naattng to,:. an. apparen, 1011 
of length. Whl · it llOUld. bave ln. t~ontal (1.·•· hQJ-i tontal) 
pos1 t 1on. This ·tots et 1 ngth tt ~ 01111 alt ~att.on o.t 
Shaw, 1~ :tn.e pJi a,ott.o• ot th• stra.1Sh$ '11n•-• ~•gs»4ltsa ot 
j ' : : .··, ! , I. . .. 1 :•1!11 
1'. ~ 
l?S 
v1ewpo1nt. tte Mlque un41•to1-te4 oc,tu1iano -_ u• aee~•• 
Jt . a e-entral tun,etloJ.\ t.a ·the .-a.n.etor11att.on ot lolast• la 
proJeot1on. · • ot 1r:1slon m , thus be oonoe lv•4 a 
l'-11at1on ot etra1gnt 11l\t• f,:-om he •r• oi- nt:inal 1m 
wl11oh bip1n . on obJ•ot p tnt.s and tl#ta.oe .1 tbi-oupou, ~ 
t1el4 ot vteion. 13 t h• cU.agpam 1n f1_pe 1.S, p 1?6, 
11ng1,a out tht po1nt• wh1oh 4e•oa-1bt tht v1s1blt .oottner 
ot a ou'be. Reo1,~oc,,aJ. ,orre-apondtno• between .points 1 the 
ret1 a1 iraa n4 ln the Ptl'oeptu o 1 1a me41ate4 b 
e·t :raigltt l1naa an4 traneertl'>t4 ,on a pl.an• of proJeot1oa 
lnt,rseotina ·'the vie\\al oone at r1sht ~l••• ·'!he_ plant 
ot p:rojeotion 1.a a o•o•-• aectlo,n ot the ooa• ot vtalon, 
J·. t a, e poi. t 1, , ~h --· ... - ·- e 0,10n ~ J)4. view ot 
118 pN>J Ole t~ p .. 10-117 • . 
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The -awarene•s o:t an 1nt1n1tJ ~t v1ewpotnte rrona .1oh 
a seleot1on o,m. bt made to11 pictorial oonetruot1on should. 
give the etudeat. o~ art1:st, pantt4 b.e bas . er 1l'•4 ao 
or the 4r :wing s1t1.11• and teohni4uea ot t o:r ehorteatng, a 
wide range ot poee1'Qle views ant! &Qttons to r,present .• 
WaJI an4 mean• tor thia po11t1.onal Tar1at1on are :4er1ve4 
trom the pe:rsp ot1ve eoheme w1t,b 1t a relat1ve11 i nvariant 
e~o4• ·ot cenati-uot1Qn. I tnle ne,., p1ot.or1al oo p .. 
e1t,1ea • U.14 h :r• a ore . nllmJt · 'bae1• ter v 1· 'by of 
po• pr· 1ent ·1en, .o lon by the t pe ot 
J!.4 D2!. 1nv nt1on fol' ach o J o'I ti~• whlo . 
• • · o1nt or 1n ent 
ot o n- ptual1ca 1c • t 1n th oml'A1'l1nto p o • t1on 
however , v1ett1)oint et · bu1l '-.nsa 11 l.1m1te4 t .o t ·h• t r ontal, 
.P allel 1 t tton. 
Th• teola11on ot the atngl.e v1• o1nt .has 1ta 
opef'attcnal 1>:as11_, the abetraot not1 n ot 1nfln1te1y oon• 
·u.nuous t:v netol:'mat,1oae ot the .aepe,t• or t orin 1n per-
epeot1vt. ·The p:r1or qualttatl,re and ~tensive ma.r\'ipu• 
1.,1.on of ·thee, cha.nae• tn the s:aaaae, at th.is stage 
aoll:1evee aa ext♦ne · quant1,attve basts_, a.batJiacte·4 b.J 
the 10,110 Ot' oonor · ta oper .tlon t~om phJ 1of.l • · aeurem••t• 
Gd lhe )''1bc11~ l.ait • ot nunibe:ra. ,_. s1 al mtN\l.1'811\tnt 
1, to. the •t•t·lal•temporal vorld . <>o'-ri-te~p•t ot th 
l.78 
l5 
tlo&l IJ)MN. l&oh • . ,., • . · la 
a oomplemertta,y evolution tn the 14ea ot eo1111ault7 M4 oan. 
be oart-1ect out •r•temat to-allr wl ,nout 4ueot 111ferenc1 to 
obJects. 
Wlth tht 01'8t:rv•~ •• V~wPOint t peoltte4, S11'1ftl - a 
theoret1oal 1ooat1on 1Q the thhe..a.tmena1onal •paee Pepr•-
eente4, thl 41ni1nut1on ot 1·1z• and eoale 1n de p·ta be 
1nvai-1&r1t Nlat1onatl1p o- that point and tta Alttanoe .'Ir 
e&Qh obJeo, N ·p,eaente4. ·in av.oh • Npi-esen,at1oa , the 
oloae oon e1p0aA•noe ot t h• p:roJ,otlve 111.ap lo th• ttet1nal 
image give1 the oonetr~tio:n 1ie ·1ua11t,7 ot an 111u,1oa ot 
aotu&11i,. 
The looa, ton ot the e'i'ngle, v 1.shlng point within tbt 
orthographio pi-oJeat .toa, 11l£• • r a4lal tooae, permtta en 
1nt1n1t arr-, or proJeotive 01tthogeJ1al1 ,o ooavers• there• 
on, 11gntt11ng 1ooa.t1on• t ·or all petentlat point• or plane• 
wlth1a ta.a apattal oonatruot1on,. aa 41ae;,amme4 .11\ •~ 16, 
page 1?6. Int1n1t1, tcr, AflJ glven •1•te.11 ot o.r-tbogcnale,. 
l 16• ttaa a t1n1te 1ooat1on at the vantshtng po1nt. · 
P!,mal . Ob!£tJlt£l•S&!U! 
!he pur.11d:t ot l..osloa1 metho4• ot p1eture oel\strt.totton 
in wh1eh spatial poa1t1one and ~h• p1rspeot1ve eb;ape ot all 
15lb1.~., p. 482. 
. . . .· 1'nq&olf ArnhltJ.111, Ai>t .and 1ffffi f!J>ce~t &g (BeZ"ke1e7: Untvei-slt, ot oai1ro:rn1i1iria1., . . ..· .··•. · , p .- ~ a. 
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ol)Jeota ar• eystemat 1o 111 rel ted natur 111 1nv lvee the 
etu41 ot human anatomy .n.4 act1on. Oonoera tor these opti,.. 
O&l ourao1s a plao • AJ'l etlphasl e O'ft the J.\&tura11• lo ha-mo• 
ny of pa-opoJ-t1one trt1'tb1n the t i • • •• an ,i,Jl4ep•ndent obJeot 
or etlldy a • ohal.lenp to repres n tboee ;p:roportlone 
oorr, ctlt throU,O.ou1 i ,nt1n1t•l1 varl • · t 1one. Tbtae oon ... 
eur~en't ·alina ma7 eaoh 1nvolv• prolon 4 • t~4J., g1v1ng oa the 
one hand, theories abo t hw1ian fantt animal) p:ropo.rtion, and 
on · . ot111n•_. ·t>.eor·1 ·t . moT aie • t the t1gure. 
e 1.t o~t p~opcrtton hould help to 
es abl1tb obJ•ottv111 oottih11 r 1at1cn1h1pa, ~esq(lleae at 
,ne ul ·U.. ts 1 ,o:r1 1 p t 1 1on or- th. · f 1gur , J 1i 
pe r peot1v ·oil t • Uo1; ion · erv.e a o "'-8 ptu "'P"'TW,!:tmo by 
wh1ch an1. oontb1Aat1on of obJects in . spao~ mA1 be 130..-or-dtnated. 
uoh obJeottv, .17st ,m ot pr,oport. tona1 ruirmony thoi~oughl.J 
integ;ra.tea and l:-tlatee boa, pa.x-i;a tnto an organ1oallJ 
twtu1t1on1ng whol • A a st e of' development operat1ng 
UJlon a oonor:ete · Nlat 1orum1p to the v1eible world, eueh 
tneo~1•• ot t1gl.1Nt pi-opo,.t~orua, at t !J.t moat .,_,,anoe4 level 
ot P e: a , i-• 1.lk 1 t l>e antlut pom.•ti,1o .. n o~1s~n, de 
v l pea tx-om d.et 11e4 •tud.1 of anatota1oel S1ttl1otu.re a.'14 
p~oport1o~. fh1s wan more ·or leaa oha-r.aottrteite ot 
len:a1seanoe t1gu:rt Q&aon,, t1ltihougn many tell fJho:rt c,t a 
tx,iie ant~o:ptJm,rtr 10 b·a& 1.s an« re11e.4 oa seometr ta al. eohe•• a, 
vviouel,r related to •1tua1 obs,u,vation. At this •time, 
••••~al. a., ,t,ma oa th• co-oJ+4l.nat1on ot: t.i.~ p . . ,a wera 
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develope4: o.verall heigllt was 41v14e4 bf tl"aot1onal un1t 
of the whole, ·a.nc1 etruotural point • aooor41ngly looa a. w1th 
ref.erenoe to , n• t1.1v,111on 11nee; ., ve:rt1oal arra.ngtaent. of 
georaetP!.o eh.ape• epeo1t1e4 t 1xe4 looat1one tol4 bo47 parta, 
tht whole oap le or oon truct1on bf ruler and oompue to 
-.dettrmine· tbe 41menstone and some ot the oontoUPe; o~ the 
dimension ot the head, hand, or -.o'thtr pa.,wt was tak.en a.a 
1n• se~ and mulilpJ.itd t o ae terl111ne other pai n.ta ot etJtuot 
17 __ , overall height. Man7. obeervat1one and . o at ton• re 
mrute or relat1v• p:roport1one w1th1n th• tlgui-e, noting 
quarrt1tat1ve cor-resp ndeno• • ·between wid.tha, l • nctht, ·etc,., 
th.I whole subleot 'bo oar1tul v1sllal anal7:81a. Oompa:rt1on1., 
ot front, aidt an4 rear v1ewe we;re tac111·t ate4 by Juxta• 
poe1ng, and aom.ettm•• everlapp1ng euoh ~att1nge, 1n·oNL•r 
o bae·, t a at~ _Qttti'al papta 1n all 1ewa o the a _ 
ver,1 -al di m n•J;on. Suoll oompoe1t _ poe1t1oltlns or- vie 
un4oU\1t 417 ooati-1b,u1 • to an und,eJ- ·'ban41ng ot 1-_ ~ 
oiitt:r OORtoura. Wit h th• a441t1onal 14ea <>t trantfox-m.at1on 
trom on.e vJ.ew to tllt next, o.onoeived etther ae movement or 
th• t1gu.rt or mevemtnt of tbe obst:r-vett-, 'tlle tJtan.si t l ol\al 
p-h se s r•·•QJ. t i n : t,o the Pot t n tao111 
18 1ng. 'lo t b.J;.l t n4, atU41t S ot •x:t•n~4 .and; oontrac,e<l 
1.tmbe wti-e aiao made. In Jttna1ee1U10. tll.eoi--t••·:,,.;,,~or-nu, ot 
-· 
pi-oportion were woz.ked out. fro• 1nt.anor to m.atur1tr, t o:r 
male • M temalt, and tor dltt ell1ng phr •lolog1oa1 typea. 
A log1oal. oont.:1n•anoe or ar-t training from th1e point 
onw.at- • a vou.14 Nqu.tre a compl'lh•~•1•• and ex,panded oour•• 
ot •tu.41, pm-tloule:rly tn t 1SUN d:raw1ng. A eom.:plete r •• 
oaptt1.1lat1on ot •11 oonvtllt1on• ot dtptll t h.rougb.o"1,t ·th• 
h1stortaal e•quenoe oould. not be undel!'t& .n. Obv1ou111, 
no euoh eoph1.at1oat1on 1n 4etei-m1ntng t1 action 
p:roport1on. as 4taoJl'1btd. above l • l1ke11 to be re al.1.ae4 bJ 
1l!ld1v14ual ettort. Tllee, meane 11&7 otter l¥11lght1 tor· 
•• tho4e o.t etuA1 -.n4 1ll\tn11aa1fe h1stor1cal methods •• a 
matter ot 1ntorDta.t1on. 
Action. !beor1ee of tigQrt mc,v:em.•nt _.. mo~ 41tt1• 
cul t . t o a1atemat1ze @4 1lluavate than p:roport1on.al onta, 
e e1 1, w1 _ 1 a p J-tp t.rt1ve oJu~• Vboae atruo-t . 
w k ua r1gt4 • ·tr.al 1i l,ln•• •• a 10 ncept-ald t;,aa1•. 
the vtaual ••l.1111 or t1.~ noportion •na. the an-.tot--
pl't.1rion. ot how the· t l ,wree m.tght, look tn vu-toue po11 t1one 
1,e nat~ally ta.o111tl'-t.e4 .bl ·• be1te,- und rstandln& o.t an.a• 
tolll1:oa.l structure an.A ita po,1lbl • m · s or acttoa. '1h11 
was e\lggeete4 1n tht 171t,ma11.o tranato~att:on• 1nvol.ve4 
in the 4Jtawt,nge ot ti-ont, pi-otil•, .an,4 .~11r -Yi••• de-.. 
1or1tr•d tarlltr. ·fhe at-t1oulatton. ot Jo1~ts $114 ttJ.e oon-. 
otpt1on ot ttg\lNt pax-te s t7pee ot gcu:>me ... io.i toJ.tia 
·SUbJeo t lo to•• hor,i1ut1 , (:e • S• the ht d a1 sphere, tn. 
arm &$ ctllru.\er.) t an, app:foprtaie po·•ltton trom lte 
1.82 
pivot 01 act 1on _· gge t a ori• t1P• ot ao1ut1on. 19 However 
eatlataol o.r117 Hal.t11d, such planatng ot a po•• 1s 1arge17 
pre41oate4 on 1be 1nteJ"PNta.t1on ot a stoppage ot move•ent, 
somewhat 1tatlona:r7 1n etreot and ~- quir-1ng astute Judgment 
on Juet whloh 1n1tant ot tho l ot al ll0Veuuu1 ma, beat 
o ara.oteri ze the whole aots.on • 
. 4 mo_,, h1Shl7 developed mode or 'theo:retloa.t .t1~ 
raovo•ent, • tt:r1buted to a.a Y1no1, and one wh1ol1 parallel• 
the cont1nu.1t1 or t he unt t1e4 perspeot1ve ·cone ~uo 1on, 
reoogn11e• an lnt1at.'te m~tab111t7 ot movements, ~o that 
ever, po•• 1• 1n tranelt1on te a.ttother. anr aot1on be1ng· 
20 1nt1n1tel t var.table atv1e!ble. fh1s oont1nu1t1 ot 
tranetormatton operat es . from t o atandpo1nta: tht t1rst 
au'bJeot1ve a.nd optical; w1thlf:l th.t •Oont1n.u1ty ot space 
j 
ot the a1peot1 of mov,menta; anct obJ,ec,,.ive O.lt :ktnet1o, 
movement 1ta·el.t ha a oont111uoue suooeselon o phasee, 
a.a an ax-m ma, move tl:lroush all p.,-.t, of a oirov.1AJ- aotl. n. 
:The plottlng ot eaoh potentl-1. movtment was .oompl.tehed. 
tl\Poup polt•P~•~toal .BJ•t•• ot' ob-oltt .n4 ep1qyclee, 
21 or, ~a.411 an4 ai-ce, gi.v!ng a toNt&ete ot Qlntmatography. · · 
1be limbs ot tl4..••• f:1.~ s .re made te ove o .. t.1nW> 111 a,-olll\4 th tr Ntpect1ve ~•ntree. an4 th• waol 
1.9fbi4. , p. 124. i.Oz 1d .• 
21¥. • p • . US. th• theo:ey waspoetrtllate4111'1<1 out .. ltne4. bf • . a Ytnol ait4 C&J'l-·1e4 out bJ the author ot lbe Codex Buygene. 
poJ.r•P . 1o •1e-ttra l m. . o _inove, : u t ae o n 1Q. ou,1 · , aro\lnd tbe ui.s ot tht .aptne. !her 4c not e,cempltt7 · 
or71ta111zea. posea bu·t 1n4tcate t rans1t1onal phasee.2~ 
With the accumu.1at1on ot nev ••nu,,a t dtte tning t1gu:re 
1 . 
por _, 
an& ·ltfioul · ' t I\ 
Mdiiiionally, tht n-.luralnees ot huaa m rvemvnt. 1n all tts 
11v 'rs1t7 Md expreas1venese, nae a 't>Jtoaae.- th.an ever but• 
ot to~mtalatton. 
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· anoe d th or lo b on11e a th an· 
lat 
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p1 o:a-
.., t . . he t)lllC!IJll)'ff'Dj• . r ct •1· t. 
1ns~ental to , be operat:toa ot tll.a t·1.gb.t beam • h1oh 1• 
1ntaroepted b7 he obJeot. Ille · a.ee belltnd. 1 _ 1 hl4den 
tr,om the l1gh't, oP.eattng a eh.O.o• llhlok l• oomplement.-7 
to the eour\'U.t ot 11:@ht. Glbeon 4at1nee 111wn1natton u 
n a tt.Ulot1on ot ~ · oz.lent .'1.oa ot t~ .· • . ~ · - 0 at14 0 
I . . ·· 1. ·. " II. . . . ,i :1J 
23 e1vay t o• the eo\U'oe light,"· 1 · ·: no i-elatlon (> 
the cU.s1u111oe of the o'b• ~v•s-· h'om the proJeetion pl • 
Aooor41ng to lta &1 11lwnlnat1o 11 totl.i'th · n ton 
r a 1 r, tg41 p na 1 h t l · 10 al• h ·•• 
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angl4. fl'Ul'taoet . Its tndep,nd noe trom the toous ot 
space and tn• o'b80l'YtP "• pQa1 t O}l gl v1u1 1t $11. 1sportan.t 
ehaN in ehaptas oompos1 tlonal, ~amatio · tty. 
8pttc1f S.e4 111 tnat t on 11111 alto new d1,_.. 
menaions f ·ar eb. ow p 
•ha4 w b.1.ol\ ol .. , ·t t 
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rio •~tat n , a7 tb\ls bl' ak 4own or o tt7 
ol•,f.r · oontov or ~ol • , obaour1ng ol' am 1z1ttg th Dl 
w1t' , - ••tOWld m.e41-
!he tuno 10 • ot • rt 1n. obJ ~I• ., olor e,mbol1 
will, ot oo,u- ,, oontiau to ~ rt much 1ntluenoe. Irt. te~m• 
ot formal developiaanta tor the • nhanoement ot v l m t, w1tk 
which w· art oonoerned here, the warm and oool proptrtlee ot 
oo1or mar be explo1ted 1n the modeling ot tox-m, so that warm 
colors art uetd for 1llwu1nt4 surt94e1, and oool oolora t ot" 
eha4owed. toMi. We ma, r call 1nll1al a ·, t 1!.ght and 
14&rk ter modt11ng where value :range va _ tM ni, --oDll> ent 
ot gradation. W1'th inc~ a1n dltt•:, t1atlon d :re-t1ne 
ment 1n tht repJ-es•ntation ot t he vta1ble world, t ecbn1oa1 
mea1u1 N'e mul t 1pl ied. A s,tte ater 1ntel'J)enett-at1oa ot the 
saine baa1o ••an pei-m1ta M 1noreasinglr complex aa4 tnt • 
grate range ot e·xp-rees1on. Thllt, w1thtn one oont1~ at1on, 
hu• and 1atena1 ty Vtw1able • tn the qu.al1ty ot color, a• 
oom'b1ned with va11.1t ohanges, 1nr1oh1ng t he t ontal m an• 
ani the p1otox-1al oonten,. 
2•11ture. Oontoux-, with whtoh we have 4ee.lt at sou 
lengta 1n 111eouaa1ns oubto voiwne:a and t1g~al oharaoter• 
1st'ics, 1hovint1 the oo•ord1nat1on ot obJeots and the,1:r 
pr0Jeotlo1u1, 0011atttu.te1 on. or the tundamental baeea of 
rep .. esen.tat1oll. The tua11t7 and tangtbtl1t1 ot Iba 
1u.rtao a o1rcUDtaer1b ·4 bf · oh oontov, and tbe1r h-• 
aorption, Nttl,ct1oA, · nd 1atr-1b1111on ot ~ll 1nat1on 
e·qu.a111 •~gn1t1oant to , t 
exlstenot. 
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I t 11 _ o e1~1 , • . ., t th;nk o :rape t 1y _ a1 a e0~• general so eno, than the rul a ot r•p:resent~t 1ve 4raw1ng, or the dt 01'1 · l .. ot Y1aual sen· at1ont, or •v.• il t h• tr ana-tormattone , r to:r.111 on one a'bat~aot plane t o. torme on o her pl • • tt _ • ul.4 be the s,ome,i-7 ot t he war• ta which llgh~ apecitlea tht woi-1« o't au:rt aoes ts-om wh1oh the 11.ght 1s retleot,4~ Li ne.ar per apect1v,e ot t he olaseioa1 10, t wcul . onl1 be a small par, ot it, t:or _· lbat 1, 111•'81[. the pe~spec:st t v, er the_ eclgea ot _reoi&11g\tlar obJecrta, z's191. -There is a.lao tho pt r•peot1ve ot t he extui-ee of l n~.I1ne.i1 aurtaote, the gita41ents ot t ext~ . , naltJ at 11. s•• or obJeots, the r at1ot _ot dtn1111e• 1n 41tfe,,n_t 41' o l ~. - d still otlltr V$rlables ot h1 . 1:r Ol'df!Ut •. · ~ 
A111 developaent lit the d ~ ct ton. o·t 1nopeas1ns1r • 01tto 
treatment ot the vlelble voi-1a. · would oo 1nvol1Ye4 1n the 
1tter nt1a.11o.n • t 
1.1ght • T . 
th lr m--•1.no, 1 1n T 1o · • 
b J t eor ti :. 
,ny imd. d•sor1pt1en ot mM-m-4• patterns, a1 well u t• · t\t.Nld, 
ooth, tull , J1$fleot1ve, tr,nap-..cuit, luatro~-•h eto,. 
•urta.oee 1n'tegra.te ecmpl te11 the probl.ea t:>t 111watnat1on 
and t ol>Jeot tan.11,111,,. Th• d. ne1t, ot ten.. 11 al.•o 
1ubJec:t lo gpa.datton, · ae ,noted b G1'beoa, tb.t <11Jt•ctton ot 
change 4•f1n1ng tkt 11$1'.ll ot t11•· pl.an• or tile oonv.oi.u,ion.s 
of ~,olume and ·h · 1-a-· d1•·1J . .,.,cea 'fr: 
l1Sl\l •o,utoe. 
:1 · .. t . t . . I . 1 ·. #1!11 . . 
2.5Jam.es 4. 01:ttaon, 'Pioturee,- P•~•peot.lv• ~a. Jer• oe,t1on, " »•• f!l.u.1, _ loUPnal . ot the Amertean _ A,oalemr ot ~ta an4 So{eaoe.1: Sp•o"--1 Ia•ue· .-.f.h• Yteu.a1 Ari• focla,, • Wlnter 1960, »· 218. 
18?' 
Re,preeett at1one ot space wh1oh tmphaa1se dtptb m be 
pN 11nted 110 olearl.Y an4 unlnttr'J\upt edl7 that an. 1"'ever t1 le 
and hea4lons 11movement' l.nto 4•ptb ma, bG 1:rr••lstlble. 
A'l'l1hl1m suggea I th.at a oonstqueno _ ot the c1.e:r;rtbvarc1 • • 
ot movement 1.n a ape 1t1c dii-eot1en r:aa, al give t he sen1 
or a sptc1t1e bappe~1n& 1n. t1 • 
26 
ptb rtliet, oh1et11 
depe.nden't oa ah 1n , ta g1ven ampha,1s bJ 01ear MA strong 
value oontr t• vb1oh aepqate planet ot geometrlo elemtnt a 
from ·tht. 1Jt l>aoke;rou.nd. IJ the oomplete ooi ncidenoe of all 
compos1t1onal el men-ta wlth 'the pe oeptual quea ot 41siance, 
1he plant ot the p1o'tve 11v11 w o a tullJ oonvtnotng 
1llueion ot depth. fox- exampl•; reeeaa1ve ooloi-s ma, 
releg•t•d. to pa.rte 1n 41atano• an4 A<\vanotng color t o 
near part•. .-i.1 p., roep,11al gra41ent• ot uptb an« tU.atanoe, 
on eveP:J l.evtl; mar cooperate w1th th l1nta oon•truot1on. 
:tn add1 t1oa, the o.onten.t ot the :re;preaentat1on, l .e., the 
ep-110410 oentei- ot 1ntex-e.st aa, co1notd• wlth tbe epattal 
t oous or organ1zs.tton 1n th• oompoe1.t1on. 
IQ~ il!J3ffJRlzat1gn st »-aaa ll~atosj 1!14 ~bt :itfUH!!I tlPI 
ot the Z!s--aan•i:enal na 
·'tllt pi-aot1ce ot ptoturt makS.ng tAeally requu-e1 a 
•atan .e ot . any oo~• 14• :rfiLt1fHUJ wt t 1 . one a:rttattQ · .-ocle. 





eo ·v -11 ,l a p v-.11 • 
ot ti p p ... ~11 ••a• 1on 
ot _ ee1gn. in two dtrnen.sl rte a raore. OJ-1ti..oal p:,o'bl em, l)e .... 
ca se the 11t1as1 n ot p'.t' Je t .1on. 1t1tb lts penetration ot 
be plane sete t1P p el';ltlal cont11ot ~'tWeen deep move-
m 1 
colors on. t he plane. *In all 4 •tsn relatl<>tUth1pa • • • , 
th moat Ne1al pPobl ts the o~or:d1nat1on at 4-,a1gn 
4 · h wl 1 1he 1 . •I. •21 
This p1-o a.. ent ,-1li ii, of 
metho - , e1 n 1-r- o t er- pt : t, a 1 
had to learn 
. • . • _ the pl'op,;rtie • a1,1d. et,.-uotur• or the nat\U' 
ihenom•~• tb•m••l•e• eo •• to u•ur• __ What mq b• _ :oal.1•4 
oli>Jeottve -oo:rreo·lt«tsratt • 1 • ~• i-uiee 4ete:tminlng 
the tt'anelati<1n. ot nat.u.ral pbenoma:na t nto . • 1 -- ot 
· lines atld aui-tao♦s eo as to •••~• What rn-, oall•4 
"repr~se ~te:ttonal coi-reotne as. 11 ~ ·, 
ftle ratton ob.allente was , _. reao.h1n.g, reqtd.r-1n,g a co• 
OJ'41~ation bt1rtfean art theol-f Md the ni:tural se-1,n1cee. 
Once solved, howevtf', ont <,an 1~a.g1~• tbat the ~t,ts·tt.o-
p~e tq_ _ . o V l , , f.t. 
(! 
·Of · J, Si• 
a,lJU.4. 
•• soon •• 11 was teal1it4. lt 1• .~ aeon le t o oorta1d r 
the ortefltat1on for th.le• woh te oonetN\ itself with tiM!t 
411emma f plan• ve. 4ep·ttl , and 10 Nae1•rt, ln eome 
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measure, the 1mportan~ t the plot _ pl<ant uu1e1t. Jb1v1ns 
:reoogn1aea. the ma1n or1ttJ-1a toi- unamb1guou spatial ll• 
lua1on 1n Wo-41mtne1ona1 repre1entat1on, 1t th.on ••••• 
neoessfl.t'l1 to ment1.on tht t.onn1oal r t sow-o•• whle.ti coU14 
D\odtt:rate tbe 4otD1nanoe ot •pat111l ertter 1a. over •11 o~er 
ton-e1dera'b1one, espeot a.11, w1'111a the 1tr11ot.1.U'al tr-•••ork 
ot un1.t1e4 per.speottv•· 
•ong the 110-st ()-vtou:1 meane • o 1ttoa.t1on• ot tht 
•tore-men-toned emph ••• on 4tptb. !he orthogon..X. 111a, 
short ne4 :r broltea, its movement lnto tep'th :1ntt l'TU.pte4 
bf tht _ p .i-1mpoEJ1t1on or t·1sun1 oJt ar-ol\1teo.t~al en• 
oloeures, and. lte van1eb.1n; po1nt. lt looste4 on tbe plane, 
hid.den 'Qr tater•ening tlem••~•. 'Ill• · va,n1thlq point •• ·bet 
:io,ate4 on th• plane vtta1n 1.1. ,. b1nd, an area or toms 
thAt t• 1pat1a111 in t.ne toregroun ,. ten41ng to 1:1\tegpate 
plane and. depth lnt er,st. Al;)tton m.a, .i10 bl oonoentra'bel 
1n the to -SJ'OUJl.4 to oouat•1'•et ·the dtptbwu-4 movement. 
ObJoots o~ t1~• 1oea$tl 1n the to:rell'O\ffl4 ar•a mq be 
ao a'rranged that va:r1o~• 41agon.•l line• ot tl\elr eonsb'u.o-
t1ort ; ..-. l lel tbe o~'lhoaoaal:.e ot the d.1ptb oon1t,ruot10.n. 
SUioh linear eurt•t• retntqr oem1nt b7 two~b.\t nel.011.i e1m1• 
lart,l a ko l .ip o · , n1 e : • ta -•. '° 
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Manr tn,11 ot m-.n1pttlat1on •ar oocu:r· te,p1t• the knew• 
ledge ot how to ••hi.eve obJeet1vt aoourao7. Tnt taotoi- et 
etze mar be used ae 1t wa, ln th• alt 1eote ot the Rtn•1•• 
ea.no, wl\1:ob 1noluo.e t hl a.onoi-1 or the patnt1ng, but t n •uoh 
.a wa7 that theii- ove:rall. size 1s i•ctuoecl A.n. dete:rence lt the 
bolJ per•onagea who ·• the 1ub3eot ot the pd.nttag_. A 
b11ar and sr,ph1t t1oate4 varl tion 1n v1evpobrt ma, be 
made to tmph.ae1tt contta,_: e.g., the ~ Ohiteoiural. en .. -
·oloiu,e presente4 O-om • low vlewpo1trl 1n or,de:r to ••• 
ta'bl1 hon• n • cf aoal. tr ill• spectator, but certain 
ot the ti~ . amat11 4 in the opla de 1>1 Pl"&~•nt1 - the·m 
0 sr-.--~..... al f h1 . ;:i,~wrnn~Ln'li. ' 1 
pl vie . 
' • 
o~• . , n tt · . o • . oo lt b u 1 . • ,i-ent1a 
Y.1 wp ,. p ep t1·· • 
0 mo.I fla-
w-• nigll 9J..e'IR:lfl)f· C , 
l lan • I, 
4ep trt> 1 • 
ce11i 
. 1.nu,10-- 4 iee o 
i,1· ·,~1·"1 . _ p ot i-· trem 
,1,e, _.1sh e~ el ., olar1t · , . v 4 · · 1 t .: 





the center ot tnteN st or ot i llum.lna11on, tat;b.et- t han tJtosa 
the ob•••••~t• po.irtt1on, movtA · Qutw&?4 t m the too 
pol r th t a •. 32 
Oo1 _., 
e1o 
· 11at i n 
·-···-n, ·(.ofi . tootno ao, 
pp . lj?-Je) ay h :ve t peo1 ll'Ole 1n 
ot depth re esston a su:rrao interest. Searln n• 
1'r1na1e ps; holog1o ov rto · • ot a4vanc1ng and r ot41n, 











t oe ·, • 
l 4 
1 • 
Th o 1t·, , o~ , 1 1e· . · ao I i,r1 ....... ---- .. L ...... 
wltb.in 1:ht <u,nventlo·n of the orthogl'aphlo p:-oJeotton. ·xn 
tilt• oonetruct1cn .• al-1 plan•• pai:--11tl to the plMe c~ 
P:i-oJaot1on .. :i-eme.11\ uno:hangeA. Boveve:r, an, ehtti t~om • 
t rontal to an 
• olwaa muei establl b. 
!A 
al v l 
'. ea,. and 0 to t · 
o v l_eh1 · 1 a4d1\1onal ax a of -·, -.:ii•-,1t11.,T}• ·lon, 
1n 1me l ater al v rt1 ~ ) 4,IJ,I·~ 111111.u.1.-.:a. 
,n.t v 1 1ag • t , •. g. 1n ·rt 
th m. lv a 
• nt . s a.nee, to repJte •• t the v.Jew t an 
uptt . · _11.n • r quiN ..... 1.A" .. :r"JJll.... ......,., .. a.s,-.. a 
r 
no l 
l e • e l o , .. heUt l1q,u1t7 et 1 4 ·. 1 
o:r1•nt,at1on to the proJect t on. plant, wl:'h, the "ho:rtzon 
l1r;te 9 · lno. &11 _t •1th the llne ot ·gilt. M•a ot 
Up 
I ·.. 1 e _,.,.,...,,,. ._ 
tion, aaeot;M1oiatt ._· ·  1.n tbtl w-,, eh1tt• of vs.et ·1t A~soo1~ 
a.ted wlth 1ihe X)$:r.oeptual oonotpl ot the •·vtsuaJ. ,,oi-ld. 11 
for. o ·· .. I' . ,._, G , ~1 . - ·M, 
th J:-e .:r 1a e 
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41, ouastoa on tt •1ntne, 1 pt~spe 1 ~ • • Vher .onver n . 11 
mort e7etematto 11 ppl1ed to the 1.ateral and. v rt1 al <U.• 
men,a1ona through tn,e us, ot CUJ-'Vt4 l s. 
S1iep 1 log1.c lep, we have o acoo t 
~ aduai de·4uct1on of a single v1ewpotnt and 1te eoneequea.t 
~el.attvtty, as. a. e7stemat1o gapn1.o meana tor repreatnt1ng 
the ph7s1o•l aspects ot the v1s1b1e wo• l4. Among all t OJ'fAS 
ot aymbol1o ezpresetone ot oonoept1 n• ot epaot, central or 
u.n1t1t . per,pect1Y most near11 approxbtatee a eo1ent1t1o 
desoJ-tpt1on ot the outwarc.\ appe~anoee an4 1patial relat1on• 
Sh1P• ot a partic,ular Vl&\lal f1et4. The 10110. Md oonaisten-
01 ot central :p rspeot1ve, as tlile p.revai.11.ng assumptive con• 
e pt1on er apa•• tor art1a'C endure 1110Nl o:r 1 as intact 
unt11 the Htnetee.,.th Oentury. 
>Tom 1ts 1noept1on \Ultil the Ninet en"th Otntvy, thi1 
. bae1c convention ot depth Nprtaentatton ohange4 ver7 
ltttlt; vh1le tht man1.to14 post1b111t.1•• w1tb.1n the 0:on..-. 
vent1on und,erwent. a tar-:re ach1ns and remarltablt explo1• 
tat1on. for example,, extreme, uauaual, and 1.mqln .. , 
po1nte ot v1ew now had a teohntque tor real1zat1on, w1tll 
un1qQe toreahorten1nge oonetruottd to oom.pl,.ement eu.ch 
v1e1'J)o1nt,e. 
!l1a,or1oal17 :apeak.1ns, p1cto1-1a1 \Nu,tiaent or. tbe 
quali.tt ot 11gbl alli-oet became a a,1bJ.eot i -n 1t•elt:, wttb 
ett·eote ot cand.leglow, tlrtlisht, gaa l -1sht, eupe..naturai 
oti ea:r,hbound 11gb' apotl1ght1.ng itlttl'i.oi.-•, tl1tflt81ng con• 
tours, aild peneat1,ng l.&edeo a and oloud t ormatlons. Xts 
,reYelatton of ,svtacee, eat1 a, gau.-s, tlesb, ~d tru1t, 
t ol n , t · et by p&rtl le:r1ze ill •1o • ot 
material Pealtt1 ctten bee_,. tov a de tore•. t,Jgbt 1 
landaoape was • · e t ang1blJ atllG8p!ler1o by 41tt •,.nt1• 
atl.ona of seasonal and c11llt t1o oondltioae, t~• of a,, 
'.or br i-eg1onat 41&t1not1ont at eea, ·•ho. • , 1n the oow,.ti-y, 
or romant1cnllr a.broad. 
The ••~c• t or ator1e, to tell J'angea.. a11 tbe wa, t:rom 
ge 1lltl81t-at1 n oo - l a t (l bf 1&1 a,oamand, tr 
pAg an mythology to ,aaored Ntd. eeou.1.ar ltteratl.U'e, and to 
the deeoi-tptS.ve :-epor,t:1ng o~ the :epec1al1ied l abors> hopea, 
4111e;,a 1ons, and pa.tho• of all mankind. 
t l nall -, tai · · • • a -ono nti-at t oe on aepeo • ct 
P a.11•1 WJ.1_1ch h,ad 11~ 1 · d i-eoit re at1on t.·o pe:rapeot1v . r 
1llutOJT oh• • · ,, ' 8 Ob, l p i''tPa1ttaN- h en ,x .. 
p~ · 1lo • · , · to a -yor ot &XPJ,- ••1T• aon-
t a-t nta1n• ae . ntJ.e • p rra,atat i on• ot •1sn1floano _ : hat ... 
lsm, p1$f, 4ls,ox-t1o-n, 0$"1ea.i~e, an4 eui-rea1tet1q oom~ 
blnat1.on.. · All of thee·• 1p♦ota111e4 pw sutta 1n deaortb!..BS 
the natUNt an4. 11.te ot man follow "poa a baalea.11, evo• 
1u, 1on_., P·•ttern tn. terma. ot •P~• .oonoepta. 
Unltie<l perapect1ve, in. i-,a111tng a oo•or41nate·cl 
system ot rep~•ntlng p1ctortal depth, 'hNl hel4 a atrons 
:posttton 1n weetern art. !'ht a,,tt,tt tdio Pa.1't1otpate4. S.n 
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th1a achievement oontrl.bute4 tn a e,mbo11o ae.n,, , o oon1iem• 
po•~•oue pb.11oeoph1c ant o1•nt1t1o a.et1n1t1on• o·t the 
nature ot phfatoal 1pac,e·. 
Oonv nttone of •P••• oit ·the need. to al.U'paes the . 
when no longer adequat.e, 11141 server import ant aepeots ct 
t l1 torm ot a ptotor1al 14ea, b t , r aa1n on the ord r 
ct t eobn1oal oJ'l1ttr1a 1n organ111ns a oompoe1t1on. Wt mus 
reassert that these or-it rta, 1n whatever nu~4t, ,,. 1tt n, 
or combination the7 appear, not alone make a work ct 
art. Al UM1Jtl1.ins tram worlta ot rorraal Ot"San1satlon, the7 
art 111te11 to retleot oz- hav, e1pit1oa.nt r elatt nehip to 
the range · t oontempor ·an.eoua oonoepta ot spaee. 
CHAPTER Vl l l 
• • • preaentattonal a7rt1bo111m he.a 1te own chft1laot r• 1st1c development. It pow., trom the moment~, atngle, etat1q ~age prteentlng a e1rnple oonoept , , o gr attr and great •~ un1ta or aucoe,s1ve 1uiagee hav1ng reterenoe to • ~ h other; ohangtns 1oene1, even vision• ot things i niot 1on, bJ whloh we centlt!ve the pass1ni ot event•. That l e , o sq·, the t 1rst thins ve· I>O wi th 1llagee 1e to •nv1aage a ei.orr; Juet a.e t he th'ai tll.1ngs we
1 
. 4o W1th orda te to tell aome• thing, to make a •·tatement. 
The kind or vteuai. oonaeption or p1otoi,1aJ. story •• 
are able to tort:1u.late 1e 1next~1oablJ tlod to our p•r• 
caption. 0'1~ pero•pt1on opera,,e 1n. a vorl4 ot depth and 
1pace, but o-qr oonoept1on ot 1paoe laga beh1n4 peroept1on. 
Rtpre•entat1onal 4r-aw1ne; Jteq\liree th• reoonatruot lon ot 
epat1al relat.l nah1pe, and d.eptndfl upon OUJ' ooneept1ott ot 
apace. Jlenoe, conoept1on, ot tpaoe, 1n orAer to b.eeome 
oo•ord1nate4 w1 th perc·eptioa, must rto~p1,u1at,e the o'W'th 
ot v1aµal peroept1on by being beaecl upon a 11ra11ar prooeae 
or l•~ntng, 1n1t1a11, base4 on ••n•o~r-motor aot1v1t 
whose inou,e o.t peroeptton .ar,e called. bapt1o. 
ae11anoe on t he 1ntor:111a;to11, ao·quh-e4 $:tu-ou.gh bapt 1o 
perception na, taught ua the oon1tano1 ot tht elztl 
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ehaJ>$e ct· ob.l•ot• 1n ov phystoat woi-ld, pentttlng ue t o 
41soount tb.e 41atoi,t1ona ot ptrtpeotlvt u 1lluaorr, 
not atteotlng the 4epe a'b1l1t 7 ot a ·11el4 ot aot ton w1th 
1reterenc• to ol;>jeots. ,:h1s into • a:tlon, in a apat1al17 
prU.J;.1t1 JU.a.a ti~e, pf ed n p· o rt.i 
d~av1q. 
Such repre ecn1tat:lon 1a an externfl.liaatlon, 1n ,11ual 
to~m, ot the o:,gan1s1ng t aou:it1ea ot pe~eept1on ( 1"1g1naJ.t1 
hapt1o an.a. l:>ae•4 on • nso:rr-motor aot1v1ts7), Yh1ch esta1)11sh 
fun.4amental baa• • tor 41tter,nt1a1i1tnt betwten ob3t4t• ant 
toz- o or1·en:tat1ol1 lo the "' wer~d ot . p •P o •. 
Ooneequenl p1otor 1al o aventiona retleo'ting the 4•• 
velopment ot or-tenta.t1on.al onatpta, a:N- at tu-st o-•nte 4 
en t . e>bJto't as a , . 1.tterentl tins 1 lhe ••• · •al~ n\ 
poi_~, , e,-,oh .a ti~. r o ... , open o~ cl .,.,, 
'tbat v - eepara:t• or tho the. - . lon _ toge •, o:- whether 
n t 1ng 11 to the ri 'b of let~, v . o- low, I , ttl, 
1G,8l4-e, ,OJ- OGtJllde ancth•rt, th1ng. f eho•t ' 8 opo• 
l .gleal. 1a-t10rt'lh1P·•• lnvotvtng olrv1o1.l• ,r t -.p 
d lat1o.n•ll~l': pros t,t1 · , eeppat1one, r1 · :ra.er, 
•nql,oew, , aal gatJialJ.1. - . d1•t1not 1011s l/Jatw -•• lh1nga 1n 
thl pla.Jlloal 11.,r14. fhtae point tor po1Qt oo;"'eepoft4tt~••• 
betw••• per.ceptua; a.1tte~ent1atlon• and their eonee4wiu1t 
representat1on 1n l\ltatd.n&t are o~ganlaeo. 1n a tohemat-10., 
general1~ei oontlgv•t1on., bated on a attl)'tal tmap. '.\'ht 
n1ual image ls built ~P bJ lmttat1on or lltmoJ'1 ct an 
aott.on perta.lntn.s to t he obJeot, and dote not aooommodat , 
1-t>At tluotuation ot aapeota •••n oi- prtol•• alze and soaie 
oone1derat1ons. 
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Dep1ot1on ot obJeota I\ a two-dlmeneion&l •ui-tao• r•• 
quires 4ev1• tng 17stema of equivalenoea tor part.lotdai-
• h•i>t• of obJeots, and the-$.Jt p e1t1ons Plent attort 
w1th1n a v1aual t1e1.a.. fheae equ1va1e11oes or oonventlone 
aeewra d1vex-ae, 1mag1nat1ve to"'1a, the moe oonstan . t ature 
is a r ct .1 ,....,..,.,.,._WU or r4tn-a. 1. n.. · · 1, 
1,1 te 1.1 c,ontlnuo •11tr~ato.An41nt more 
,~ 
r p . .n . t1o•. , un n • w s t · p 1m 
v r. loal conJ t • lon i,-
oi- · · 1~ 4 7 pe g1 al. oo pta, the · t ia htlp t 
aasuP• a stable ,o~Hlnatlon ot rt.sure p«riui, ot f1SUN 
to 'baae i1ne, or ot o · J 
.l i . 
a · 1 l .o ord . ill pr· pt1ona 
0 · ·~•11J1 I ,· ·. · lze4 the 
of po rs ot 
0 -
p l :or 'ho ght. ' •t, l t . per-
Qeptue.l oapao1t7 or th• naptio mo4• te pa4aall1 supi,re14e4, 
_aa- the n~oer ot 4t-ttertnt1at1oaa in tbe vt•1l>le wol'14 or 
thing• and tbllr •P•~tal relattonth1pa 1, 1n.ore•sed t hrough 
oontia.u1ng v11u.~ pei-oept,1on. Vieual pe~cept1on a.ad •1• 
11ovemen.ta clevelop • s,owt11c eapapttr to mat.e rt;lat1'fe 
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•· mpa;rttona, an4 in turn, _.. further •hvPf M4 and r• . ~ 
lated 'b.1 th 1t1oa:t1on ot oono p tual tho • 
atio-&l 
ai- d.•v• l. ltd o 1no1 
oomplement~ 
».or • t . •"' t al •r t• 
of o gu1z1ng epat1&1 or 1enta.t ion• and oo-oJ'tU.nattrJag ob-
Je te • • nt ual.l.J \eoomee a mu1,1,11oa . Te, thPee-41ra neional 
tr or. r r, renoe, w l ·_ nft1~•1a a all "'PJi1gh · r1~,, 
antlal poll ton• to a ro 
Jo iv ' · th Ul.\t t• 11 t 1:o "lr1ttt4111ifl:J.ffl■ 
l •~•a 
• 
r · . on i,l.' t1 n o o Jeet . on•tanc.y ~ o. 1ve ~- p1ct -- pl.-.e. 
$b. ot 0 OP 1 lo (log1o . at m to · I 1 o 1 · Cl) 
1 .. . l • lo ' l e;1. » ~equ111te1, then the oonce:,t~$.l s t ~&lfbt l t - ,, t 
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oonnnattoa ot pa:t--&1.l•la, an·si••• 11a1tan.oa1, an4 u.111-atelf, 
proport1onal ••••uitementa. Pera •~tlv• oo J'41n-.tlon 
( spat1al• empo~al 41111rJ.ot 1on•) 1n~ol,Ye, t,be srat1ua1 41ttei--
e nt1at1on ot al.l v1owpo1nte 1n o:rct•• · tptotty a un1qu.e 
otte, so t at a.11 dev1o•• ot p1otoit1a1 depth an4 p e1t1on 
oJ-!itnt ton, J-igb.t• let t, abov •btlow 41splaoementi ana.. 
1 
j 
'I l :,L .I , • · · 'forme ~'rif!\Hi:1~• 1 t • of - r 1 . .. , 
i- 1on.i ov. _ p, p. 
ne 
· l 1ve to 
1
b·• rv••·• 
pr· • • f 
nt ot p 
, 
p ti 
nt1 1 fttl 'nftlll:.-w11l,~t1on. I to m tf 
and un1t 1e4 oonoep.t;ion &Dt1 rep~e,cu1.taticn ot apGee ctm be 
l'ta.litttht. Wtthl'n sueh ·'-\ Wt1ti.,d opat 1al J.-econstf-UCltton. 
e a , p e, l' lat1 t1cns ot on t 
pla 
t ·t .,h 
()nt1 . OU 
• 
e _ 
ta lat , 
d 
t,.o te t 1r 
t 
11 . \l t 
sy te ttl 1-o.. ~ :oor ... o 
0 J ,o, . 
·t 
.a vt 
o t 1, · at ! , nal1 t lo; o.· Plgbt is 
ti v 1() metit o· , p i.crtor · .$-"l m .. ·e. · , 1 .1: l.l . ver.-
' 
pt . or.t, c nstruo 10 , : line, t . e,. e pe, 11 t , 
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and col.or, ll - 1i.t t en. t!..ori ot depth !ll.us1on. from 
an Me-th .. t1o st.andp01flt, the • reas1ve powe1-- ot 11seh 1era1at 
beooaes 1nore slngl f 41tteren 1ate4 4 .nttr-clependent, to 
that an.1· one ot them mq oontala ; a1mu.l.t:aneoua 1n , 
g1vtng . art1a·u.0. •n.r1obent et poa 1b1e v1tho\l.t ao• 
oumulattone ct -wutt 1on. Llnt al.ofl ma, elm'Ul.taneo 17 
sp otty a shape, 4ef1ne its variable oontour, gtt• a s•n•• 
ct t · v-olwn• oonta1ne4, its co-or41nattcn to adjacent 
p~te, and a suss s,1on ot acrtton 1n whteh ta• torm p -• 
t 1, eto. f • n• Dl&J eep.-ate ar1at 1nro-4.1mene-1ona11r, 
mo4 l variable Vi . lura•• ot tora, atparat• pl••• • 
in • th; ap W-1- the · ~tao ffeot, ot 11 t , __ 4 oo 
t 'be ·•1•t•f. -w1 11 • . olor.. l'hl a1an1t10~0 _ t a h 
elt _ent le ultlp1le4 mt o pound , 1n 'hl• proo • 
produce a p1ot or1al 11ho1• iii Which the eum t• po tei- _ en 
Wlr• total o.t th• tn 1v14u-1 l• -en, • 
.toa1eYesaenl of a a71t ta t 1 1patial rl la 1n pt ,. 
toJ-l p •••ntat1on a -·preci. ted a Wl11 · re 
ri t .1oa ot . · 's phy t :ra1'1 aal p . ·•:r ot o:rgaatet 
h ea exp :t1enoe 111 a a • ia1D~1t . toit • Sp, , ,1 oono.t'PII ap 
oonv,n,101H aro "bl1it a p t ot a ·rr, olr .· 't o wilt h 
1ntiuea • p1•t•z,lal rep tntat_1oM; ul n _ 4 rl lna 
hamewo~- tJ>_. ••• an~•t 1t •x,retaton, th.er tnoo.J.1)w.ate 
the 4.at• ct poreepti.,n into oenetP'-•1 reocru1truotion1 ttho1e 
oo..01141n tton enables Ille pJ-eoe•t ,o ,er,,tuat, 1-~etlt, _ 
_ '-,.:Hill" ..... """' w pa -ept1o. •· &'14 ®J'· · 1n ·'l _iv _ • 
on-oei,t1one. ,~ powth ot the human •la« an4 ih oon-
o lt,ant bpa~oniat1on1 ot a_paoe ool'lQJ ptl' , a 1 , r,· td 
will ontl , to 1nt :rp the , Qli't t 
(U).d matter 1n evel'.-ohan,1ng term•, 1ntei-aottns 111tll all 
.ltn • 1 •· an 1 1 oal . _ p 70 10 _al.verse • 
• O MOW 10 ' 
The f aot that to"' 
i1r e ·t -t.on e ?alld p t · 
0 • t i 
e10,,sed. oi- I niehe p}lcu,•1•• ~t. 1, 
we s-·. m , ' d s l o ot r ·t10 
•• no, on tit 
Au entei bi an &dditloiuil teot1oa. o · r,ing ·th• st\t4ent 
• 
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to the conttmpcr-_.. pe:rtod, th1• stutr ma, p!'OTl student• 
wl 1 ar -1 
hr 
o~ &eptl\ r p 
o nnot unf.:er tand · wo:rlt. or • -t it 
1'1# 
inean, 
th t tt 
.. •• !n 49• 
t ,lh . d N ti-i.ott-nc the O 1'l~t1lftAI 
b7 wb1oh l oame 1nto M 1tl.g. 14 -• . p t · hlev.em, ,ti 
. , .. f . .1•• .. t l . . : .I . 
N'1 · •i-•to · ., e ~- pro •ll•4 ON p\lJi) . •'-111 1 1. 
fl.ltur Soll•, an'lllolp ting . atl'iving t 11 · w tatet t 
ideal betng. 
Su.oh a proo sa anoul 
a.t, o.lpllmJ . v lop e · t ot . tu 
• ••1e llD\t 
·0UDCUM1 in , 2'~•1.-.. 
0 
48 bu 'th P 
eauo at1 · • "' 
a lib.er t 
t O \l · 






•llS · 1n a N ep tv• l .. 
' dl!'e 11 
t 
G n r · t xp r noe-1 
6 
lor.. J. 
at 11c, • -
t 
t 
•1 al. . : . . eter 1;tudt e4uoat10fl be ba ,, on r·trst•~ ex-
. per1enoes vb1oh ma, ..,.Qo• mean.a tor otb appre . 1at1ng amt 
toJ:t prod\l01 . · ..,,. tno.• we a\U&t ltve on a7M'bolto 1t1'e1• 
.e l)y on.o pttona o. ct tu. ti .•• "f 1 ttor . 
sb.ct"l4 be m.-.,, 111 tdu4 a ton, to pel'niit those _e,mbcis to 
t'e.a"t on a t1rm hue ot • · . , Pt n • . 
Purpo•_.•.· · 11nt1_·4 'ttl'h t ae Moes_ 1117 ot a 'UJ\1t ot p_:~ oea1 
and product , mean• ·Uld. end, 11\let o• baetcl 9Jl •t1~1• t hat have th9U POQt8 111 ttap•i-1-noe and pr t1oe bu~v1oh lt\.AJ vent · orond the worl4 of taot. 7 
lllt"rate 11t.rat, e Yl .t ,ebl• r IUlt t aa, 
114 at1onal .,. • . • whi b glo,ttl• . OT N ...... 1, .. 1 • 
• .oml- hancl ~•rl ••• l. · lt-a o~ ml te ·• d1"ot ti.en 111.t h in oru. 
AbOYe 
• . I to 111r1u1•te _ t aoblni 
etlio4a, • 141 t , 1n e4 aat.ton,al te,r • , or p:,eolse evt--
denot c-an be ~ •um.Ula,&. 
-o· 6lJ ao, in h1• ·· nc to- t • ,1. 10 1 .•Sl't· .1 
t ,._,_.. d. •. t1. l t , t _ \b. i "t r i olplt or 
.,u b e4uoat1oQ an bt ••t itee4 a l b · l1e 
cone nv tie , ot '1 m a·, "tt ot1Y dl 1 11- • t b• 
n1que1, teated 'b7 oon.ac1etlt1oue reae. _.oll. •
9 
Tb& ,u.reot ap-. 
pl 1oat1oa. et tbte the11a to an • 4U,oat.10.11al etho4 nte& 
m.ucll plamd .. ng and teettns, tt1 th tl•xtttle a«.Ju•tment • , 
1a ten• of tllt A\U'at1on ot t he cov••, -and to the othl~ 
01rowaetan,1ai oorud.4trat1on• ta art1stlc, aet1vttr. fhe. 
mo:r• that apeolal.1114 1natruot1on oan b«. sl:ren bl."f 84.th., 
h•• 4 on f b'•t•hAftA •xP•l't•no••, en4 •ed. wi, tb 
?· 1:1~• L.ndi , ~~~:.D 
O·ha.a. A. • naett Oo. , 
81 IM- Dalt , •ao 1AS to ow StHlHi, fl .b • 
(Col u, , 0111-tH Oh1 St&te tmi t · • Oolobt~~,iii!llii. ~ ..... ~ 
v ·. a\l ot Id,~ at1~ ·-.l. A • · oa serTt.Ge, xxv :1, 3. 
9Mehol7~1t· O , !a• a~ i., P• 6~-. 
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sentral. d velopaent in lhought an.A e~pNsato· • the m oan 
ulttmat, • uoattonal a111a or • ill J,ot ma b 1 r , 
1nte~ ln, o · a tum ail• all \l1f ~at1on , and 1'1tutt1on 
al p e. at the. • rit tze 
nt ult ,•w••~ au oonuawu.i lat rye. 11n n 11 
man1test.e4 at everr level t x1 t enoe. 
0 • DlTIO AL DII\!O!lONS FOR. t . . STlGA'fIO:I 
p ite t al 
to't" h1. plcto Jal 
" . _ -11iJ. • The ,,. · 1'1 ext•n•1 • · ••• ot "r a.J.1-ty" t • 
as r · eptto t . 10 , r1 ·e1ng r the 
a .. 1 en, lat tut , p 1 man•• own •~-
;p . l 
41 -f r nllat 4, •~~• 
te 
an4 :i- Pl'• .ft · 
*P o.e. 
oept1oti:I or p 
il ·1D, 
. t th obJ ct.tVI worl.4 ot 1hl.a • ta 
an , tel ttoJt · .1;p 1 o 
on tru t 
• o(le 1. 1 · to . ae euao .· • 
pl't • 1 na. &~o • • • de a. r·t • l'e ft.3.. 1·,1 l>1 o • lna 1 
4e f1nl:t .1t>ta , h• . aa • . 'lei' . Jtplal t t, ·; :, ~ o · · ~• 1 
op.17 1 e.gi ativ · a·tt tproJe 11oa of o. ·•• . 1 
•xla't 1n th n, ~ $he!' t in t w •1 an4 · 1v·e :r 
U1•th• :t>aut _).ul pne~ nienai wo 1. 
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• ·.• .• tht.Pb.11toa1 orl4 1• a 111tem .or o .1no1aen.o••· 
Xt ie th.ii tao, on wh1oh a1i epatto•I aporal oner le l>as•4• even 1n the ao•t oomplloaled p-.v1t4lt1onal. t1el4e. What 
k1a4 ot phft1oal ooo~• n"ea • ()Olno14tnoea, howe,-r. 11 .n.ot UOlflU i, 4 t rm1ne4 t, mptJ..toal. ev1denoe , but 4t pen4e 
again on th• tot alilf of o ,heor-et1o · 1 ctgcJ . l o 
'»ht oriertas eye1ictm whtoh l . t '.b~ata • o tnu 
JCP to. , at:t mptlng · in ·. ~• l 8 tt i'a p 
·1 nomena un4•r the a »l••·t, 4e• o,.1pti • ·•"•, vhe,n.er th••• 
bt t • 101 nt1!'1a or 
• 1 h 
ot t 
oome1 or , 4 
lit. Nial. 
n poru . woz-;u.. ft1lo o h1 
UlO~ ln .. gtt I d phllo, ph s· t ·-11 e ·)_ · ... • an.I ult . , 
have t :,an.etorme4. and UlU.s't oe>nt1nut to ~aa•toi,n iaan • • world 
and lite li>l·etttve fW\ ••J•otiVf ou•l ook ~ov&Nl tt. 11; ta 
~ -1Gtlat1 that ao1 .,u1-Q ILNI a.tlati t · ~1 · p ~•• , -
1;'._t~ lt •Ur, •• , tht J>• fob lo •t IP e• Oil.A 
.. • J .h rep ••nt t$on k n ·d iu~·•at. 4 b-7 th•~· tunotl 
nttr. A r,tt· -1ti. • ·• , r ta ;ton f oo 
evtl • .k tw' otf•t• oan 11:e, u• •' • new OJ-1 t · tl 11 , . 
b~ae,lt @<l th• Ufttvw•• . 
l.lg_.1 JevaOA, .lbf. iZffiff 21 sog1: ,ff (Lomh: i. M. f.l t · · . n , J;e:"., . · ., pp. l . 
' 111• 
0 pt1 , t: ~ O\U! OUl1i 
pert nen't o a t:a , · lent•tlo·a 1 ' 
h1gb 1peei1 t mo •~n ,~anspor1n~:t1on. · d ,eommua1oat1on. 
our oultur$.l milieu 1, now vorl4•V1.4e: utormatlon aboul 
_ place• 1.s w14el7 
41 •• l · ·t • l»r p-o't graphio ~ ..... ,i!'l_,.,.u 1tont, ct 
p-pro .i 1 . f 
th• y 1. 11,J..e, • 
20 
a 
phot ;raphf mu•.t be ..-.,oltonel w1th. itantlN'A, acoel,el'atea., 
an.4 deceler·at t4 taot.101. i,-lotur-es, altra violet @4 1ntl-a re4 
photograph7 sat pa, eU1on maohinea rtn.4•r h1thei-1.o unatea 
mot1ona af).4 p~ooe ••• v1.e11>1e. Ot'ganto and.. la~rJan1e aub-
etanoaa, etPUot\W a, .itnd. tllf1r otumatn,g forms, are ren4•••4 
trenep.,..nt \tf .itadlegraphJ, tbe elootron m1.oro•oop ·and 
mic,~photog1--.ph7. 81 aheer protusion, the artist is glutted. 
with ·v1e·iu~.1 lntermattc·ri. taot wh1qll 1181 well tur hbt to 
hte inward ttnsatt.one and eu.t,Je.ottvt rtal.1t:r. 111 f leld ot 
opei'atS.ott ta 10. tnl . -rgel and ·tbf. ioopt of ~• n. atlo .aJ. 
12· ~-o»· 1 l••P••• 
Th oba1 , l.9M4), p. l)~ 
Y\f1RI (Qhi. _a · : ·111 
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f\Ul.otton ,o d1m1n1.ahe4 bf the ettio1en41 of oth r-· methods, 
that the eeal'r,b tor ••ltt oommuaal. and ptl"aona.1 e7mbolt 1n 
piotor1al art is 1n4te4 41tt1cul, t . 
· !~ V'i. su.·· .al imll. 89 ot to4-., mu··•· et o.o_Dlt .. to t :rme with a. ll. h1 : £. widened dimene1ona ot v1eual. hortsontJ it t evolv 
l 8'1• ot ~ -•: • wh1 h 1• Ju t•d to the new . standa-rcl 
ot t xperlenoe L•n&blinc.7 . . • • he htultan . , ens1bU1ty to pei,-
oe ive .. lpatJe•t e .. r♦lat1on4b.t n•v•_. reoogn1ae4 betor,. 
v .. ! ion ta net nly o:rienta.tl()n 1n »mreioal epltt:res, but 
alao o:r1entat1on in hue.a ephetNJs. J.:r 
The art 1st ts tao 4 w~th a blip task of •1no etheet , and 
·i'th hl• cap · 1t1 to J:uuaan11e .. xtetenoe, he 11 mos \U'gent~ 
lf need 4 b7 •oo1et;r. Vlatoa tn -•otton hat •upers a.et\ 
vlston 1n l'tlati on•h-1 1, an4 new oor~eapcn.dtn must 
- tioulated between th• tnn ~ .• ana. outer W.Ol'l4. 
oni, O'a.duallt have • lea:rnt to re.oognize at empt7 
epaoe ta ineanlngltee-, that lpaoe 1a a mode of peroept1on • 
tht o~<ter- 1n whloh ou.i- peroep't1Yt taoul.t·r presents oo• 
ex1etenoe to ua. We· .are not oom.1>•l.led lo postu.l&tt epact 
outeide ••1.t to:r pb•.nome,.a, an4 spaces l na1c\e ••lt ft;>t-
memor1, thought, -.a the pe1ohlo . proae e, but rathel- ltt 
hold that th• mode 1n vhlob we peroe1ve 1n theae 41tf .r.ent 
t1el<ils 1e cu1etntiJll.1 the ••• ant that this modt 11 what 
• i rm •spaee.•14 
Ever s1tH.le · th• l,nlign 1auuaen.t and th ftomant1o mcv•• 
n , , · static ol ·t • at o n z.. l p .ra . t1 ve · . 
uel1 ean eol\ t Q1 e b • be.on u. p~ Qf 1 -., ot 
15 :.-anat·opma · 1QA. · Dor r I a th_ e1 .h t t04 · 1 · ro . le 
.. 1f ( ?or :· 
are the products ot the eelt•tJ1-an•to"1at1on ot th$ hum&'b 
m1n4 and ita oonoept of aeallty• is a pert1.nent one.16 
t'ht search 1.1 ever t or a more u1U.verael 14ea ot oon inu~tl 
and relat1v1.t1. Expanding e-o1ent1t1c,, ph7e1olog1oal an 




on11 b7 seeing 1n hlcftoi-1 an open growth treed t i-om 
lmnlut a'b1l1tJ • a v1ev tam.111ar to 11odern b1olog1, . peya1oe, 
and p17oholos, • oan we hope to J\148' adequat el1 t lle eTo.-
lut 1on ot ai-t. and, part .1oul.arl7, the most recent a vemente 
in art. 'l'o aoooutt·t tor ohanga, we mu1t aseu.ae a power pro• 
duot1,e ot change. - Thia 1s ol.lr onlr 1t1eans ot 401118 Jus.tioe 
to the a.ll-iapor,ant uµ.e_.•no non of h1ator1, 1.e., the 1r• 
revert1b111-tJ' of t1me: 15 
Tbe path from epattal na1v•t•, to full eel • ccu1so1o"18• 
neae, (the etage at whloh the p,resent thte1t t erinln-atee) 
. . 
a.n4 eventual return tQ a .-• 11 won and · more un1Tereal 
oonsolousneee 1s poet1c.all.J end prophet1oall1 expJ'essed 
1n excerpt trom a claseio O.!rman table, wrttten in 1810 
0,1 R 1nr1cb von lle1st: 
we aee that 1n the natural world. as the power of 
retleotton d~k•n• and -weak.en,, SJ'MEt oome s tor,;,ard, nu,re 
rad1Atlt . more 4ora1n_atttig • • • ~ut that ts not al..l: -twc 
111\ee 1ntera•ot, aepai-ate. anl paee 'lh:r.ough int1.n1t1 an.4 
be7ond., onlf t o eutderu,y reappear at the same po1nt ot 
tnteveect1on. Ail we lo k 1n a oone ave mtrrol', the image 
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Yar.11 .. ·• ln o . nt1nit1 . _ pp· a:t•. aga ~ • ··"' 01 •• ton "". lust ln t h1a wa:,, •n etlt•conso1QU,tne•a ha.a, 10 ·to eptak, pas1tefl thl'ousn illf1ntt.1, t he qu ,lty of ao• w111 re•p:pe ; an4 . th1s 1-•boi,1 quall'tf 111 appear ln the crtatee .Pur1t7, a purtt1 t hat naa itt.i- no , _ nsotou•neaa o,. conao1ou ne ee wttbout 11~1t •..• l .j 
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l. . KS 
A ba•l o:rlt ea t . . ts· oantquea , ,oono ·pta, aeath•t1 • 
d s bJ o m•~• . t J apane . painting. b on rtes ot le tve give 1 . 1911. 
A thorcnigh etu.4r_ ot epa'bial. t tvtlopaent trom . arl; 
<!llu,1st18J\ pal n't1~g t!U' '18h th.I l41'h . centurr, v lth a NY1sw ot ano1ent p·lj.n 1ng, cHn1tra.allng oonotptual. 
and opt 1oa1 modes of' NpNeentat1otJ 'bf an an.i.1s1, ot ~b..e q11allt1 ot . e.ui-taoe, l>aQkr.,ouN\ space, and t1~•-- • 
Oae,1_·•"_-_ -_-_.,,,_ 111_n•. ,. _ .At! .. •· lllgaei _.2!1 1\S· _ An. I_nv_ , _o_ dttot_-_~•-·- to_--_ • PAilosopb.y or 'Miiaan_'OW:fifl_---· . • <tar-den City; Double<la, and Clo., If.lo., 1944. 286 pp. 
· A oo_ n_--.-().•n_ tra~d and_·- ~-••1•e_ 4 _ . ~••um __  -·_ ·• 4••_-tr1_.:_'b1. na __ < _•. and 1ll uati-at1ng h1a t hflorne .-of the tunottoiia1 v.ntt, o.t 
11mbol1o mod~• em,0134e4 1n• hia ntaJot work, • l!•Ue•opgz st. a · -· ~~••. 
Dornei-, At.exana.-.r. . • k :aezon9 •att. tt aev1at4 1tt1t1on. Ne• x:om a:,w I.ork 7 J11ve.ra1t.1 Pres,, 19.SS. · 148 pp. . · 
A vital.. outl1tie ot ••ltt.t,no , t z-o• ·an art ht1,o.-1-. . oa1 v1ew,_ to,r tht _ 1~••1tab111'11 ot ·the. _ tratuito.,.attoa 
or 11,trpe·ff 001tto:pt1 ln art, g1..v1n1 ~ogle• "'"''• 
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evolut1·on 1n art, ph71toe, 'b1ologr, pe7ohol os,, an4 prasmat.tet philc;,•()Phf• in wh1 b th.ere are nQ Absolute eateprtet 1\.loh ae Spao♦, but tnatead, .a prooe1s, a 
Beoom1ng ••t J' t han a Be1ng, a oeaaele,a, . ner-get1o 
open gztowth of 47namto u 1,1. St1mu.lat1ng th1nlt1ng on 
tbe sen• •1• ot 00Dte11pottar7 &l't, . the t unot1 n ot art museum,, · 4 1nt•r• t1ng Aiagr.1111.a ot apaoe oncepte. 
Ins, He. lga. nut. ilrot9*II !lt. Oh11~9n 'f llr'1'1n'f• trotn the rtr•t stro e o ailoriel* .. aw 11g. Con on: 
Routledge and Itegan f aul, Ltd., l9S9. 214 pp. 
JJesor1p1i1on ot on• chl.14 •• developmtnit, and. general aooou•t ot ohildrfi\ 1 s .. 4evelopment, ooapar-1ng Pe1u1t1 of . earl1tr 1nveat1gat1oae. 'fop1.oi d1•ouase4 ·are 
eor1b'bl.1ng an4 achtoia.t1o eta.gee, autom.atlem, or1enta t1on, pt'oport1011s, mevement, per•p•ot1ve, oolor, an4 ornament. 
Gibeon, l ea J .• . __ .Jb! ,•~1rea orp.t JlSU!li !ft.·•.~t• Oan.\'br14ge , Ma••. : ou · · ·. on . .1fll · n aoapaa,, · . · .• 
2)0 pp. 
A phenomenolog1q ~ lfPNacJh tc the study ot per• 
cept1on., emphae1a1ng t he o.oPNlat1en ot peroept1on to 
t he st1miulus obJtot., and tl.le a.pplioatlon. ot theorte1 ot Ju17oholoe;1oal pere ptton and visual pnenome"a t tne na.tUN ot v1,ua1 depth 6114 ab.ape conelanor 1-n re• 1a11on to geometr-lo spa.oe. 
Gombr1oJ:J., .1. H • .. Art· and ti\\.Uf1~rJ• A ltu&1 1n the ·'•1• ob.oloQ ot P1o .. torlal ~p:r.··•• .. ntat1.on. Boll1n.se.: .  n B•r.1e, :s. !htt A. w. Mellon Lee> urea 1n 1Jhe rtne A:tte tor 
1956, National Gal.ler7 ot A:r-t, ·. Wu 1nston, ». a. New 
York : Pcffltheo11 Booke, Inc. , 1960. 389 pp. 
An investigation ot· the· arttat '• ollo1o•• . and limi• ta1;1one w1th1a tbe rtpNaen.tat1onal, oommun1oat1Yf 
tl'a41t1on an.A . hla neoea11ty ot 11 maklng be tor, matohtn,.• 1.e., h.b1 ,._l1ance on aoheaa o~ p:reva111ng etyle con• 
· eept• .· wh1oh ma, then be mo41t1e.4 bJ ob•.ervation,a -ot l'eal.tt7. · 
G~o•Aewesen•PJ-ultt.oi-t, H. A. . ~I• Mo••tf¥$· An . l·•••r on Space ail4 Time in~ . ~epree,rii•~~on.al A:rt ot 
the .Mo1ent Near Eaat. Oh1oago: 'The Untv• re1t1 ot 
Oh1oeigo Preae, 1·9.;1. 216 pp • 
. M an.&1.1,ate ct tht.••◄1Blene1on.al ••an1ag and it• tqrmal oorrel•t• e . in ·ttu, . p1o.t.or·1al so lutton-1 ot lgn,•{# ,1an, Me.eopo1ua1G, ·and Oz-tlan _.,. 
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Ivtne, W1111am ·.•.·•·. • ..· Jr. .£1 .. '1. &eee,fff·.· .·c·•am.b_.14gt, Haas.: Uarve:r4 Untvera1t7 Presa, 94&. · l , pp. 
An ana1ye11 ot the , onsruenote ot Greek p1otorl&l art , aoulpture , and. a ohiteotui-e .• • baee4 on 11etr1oa1 geom•• ti-y w1.th 11.a ,aott le--raueoular app~•M ntJlon ot epat1al • lat1on• oonuaet e4 t o pe•apeo11ve geome,~, ¥1th 1,1 v1su · intuition ot ap • · 
" ,, . ,,• 2!!, l!!, B.9,t~~1z&UQI t S . . • 'l'ht Metr • poI 1tan Mu, ewn or:irr Pap-ere, o. • k•w YOX'lt, 19).8. 
'' pp. 
An e·x uat1oa et the ae.aalaeano text, ot '1bert1, Peler1n, -and Dm-•J- on per&peotive. 
r .ata, Davtd. . ?hi wg~l§ o .t Col.of • L. ond.on : X•.san faut, Trenob, TJMaUer· an _, ~., Lt · ., 1935. 296 pp. 
All ph.e·no••• • ot vta\UU. peroeptlon de-al.11\S w1th oo ,. and 1llum1nat1on. and thllr Ulod•s of appe ar1.noe 1n tpaoe ~• oona1d•r•4. In general, the authol' • •um•• a con• ver•e.n.o w1t h ehn1caJ. ttrra1nolos, an4 l.1t•i-ature be• yond t he la,tn~ 1n th• t1•l4. 
ICtlley, B.vl o • . g uoaf~ fof: ,~~.J:! f\e!l• Nev York: Ruper Broe. • . . • . l · , PP• 
An ee1a1 on the 11sn1t,1oanc·• ot . p roeptu.al . •x-pertmente ot. Dr. Mell>er-t .Alles ot the Huovel' Inst itute to ed.'1.oatt.onal ph1l.oaoph7, ••• :r~tns the . 1n1eparab111 t7 ot t he p•~son an4 b1a. eav1NNt nt, and ht• l t &"Pn1n1 t)u-o 1).1. exP$r1eno ,.athe:r thM _, knowledge tbrcUgh deaorlnt1on. · 
l ep ,, Gyorgr. .L!DtmAS• .ot v1,1to,a. Qbio : Paul Theobald. 1941+. 22+8 pp. · ,· ·. " I -
An arttoulatto:n ot ·. contrlbutlon o t he ne•& t or 
a g. •n. _ utne. .· con· . ".· · nipcr , ~, .. 1ooao.•.,raphf .•. i.. ltepA t ..  ·.o m..odern. .41• men11one .ot. SP . e., . v h1oh ·oan ••or.relate mtUl's. seneory, emotional and t nt•l-1 ot\l · xptr1en.ata to b1e v11ua1 eonmn,1nt4ation 
" faui Jnbffl ~i~•t,~. 4n"°;p~oteoce. Ch!oagc.: 
seventeen eaaq·• a.,d .• oontmetlta . bf ;;rom1nen1l peJJaone tn the 431t WOJ1'ld, . 1n\l,ttpe~a•4 w11s• pi.-otuaa 1111111• tratlon• t t matbetauiitt.tAl d1a;rams, p?lotom,loropaphe, r a41ographl • .and obarte, wh1ob eb.ow . Ille patterns of pnysteal ant onam.1oal proeesees,. w1th pettspeot 1ve ait.4 pr-oport1oru4 •1111••• l'-J ,ar~tst,. fXBd a.t Mi o•NUaent ot all . •• 
ltokuea1 Bunlt lb1*ok.a1 (!he Soo1et7 .tor Iate:rnat 1onal Oul.-
tu,al Rtl attons.) ~aw\. U l!l J'a:aa·•t C;f!;l<1re9. 
folt70, l94o. 22 11. 
Full oolor repr.-o4u.ot1.ons. ot ora,on and water col.or 
4raw1nge and. Oll1nese 1nk palrttinge bf Japan.••• eohool• 
children ti-011 e1x to thlPteen 7ea,1. 
Le.nd idha:71~•tnnf ~fl~9ino':=? !ffi~t1\~97 p~oria: 
A good aunnnary ot art e4uoat1on-.l theor-1te . anA t h• 
ideal -oompos1te wh1oh inte.grates mean.a an en4e, 
prooe,s and product. _ 
J.ange_r, s_u.1.nn .. e K. Pl\iloefihl la,.!. e.ew-hi. • A._•·. 8t wl7. 1.-n the S7m1,011sm ot Ree.eon, _· -_- te, ana. -· t. -.. •w Xol'k : New 
Amer1oan L.1brax-7 or Wcrl4 1J.t era'1U-e , lac •. , 1959. 
247 pp. 
S7mhol1o tranatol'ftlatton ot e:tper1eftet 1e a ba81o 
b.wuan att:r11>ut• whose log1oal_ torms ot conception ln• 
olude, bu.t go b•1ond the 11Ja11• ot !ff'e:t-bal. etr~cture. 
L1ndet-roni •. Mlr1,am. Ohtta,:•n'• rd· A _ Study •.t, 'tb•. l orm,&l 
J>ev·elopment tn Ohl @en Vs _. · .... ea ot V1eual1aat1on. 
Berkeley: un1ver11t1 ot Oal1toNtla Pre.ee, l9S7. 
A oleai-l_J -.r1ttea. and 1lluetrated a.oooW\t et oh114 
a:rt development bt.eea on pe:rsonal ·teaold.ng es;perienoe 
and baa10 lltei'arJ sources, -_. thl Chirater ot 14u• 
oatlon at the Detouas Museum, San Frano1eco. 
Lo•1r11-~~an:!ns.'t~ ttll"r:H1~ tvlfi:ltl,.ffdi. Opeeg 
· Loadoru Duek.Wortb and. Oo., 190?. 
An 111u.m1aats.na ant. ploaeerworit on th• an'1r•1• ot 
peyohologtoal oauaee and torsnal clumps in the 4evelop---
ment ot at71e, baaed. en the hJJ)oihe11-, that repreeen~ 
tat1onal evo1u.t1on prooee4a h'om the e·u'bJec'tive m•nt'la.1 
imap to an obJeot1ve oon11d•~a1i1oti basat\ en the 
retinal .,m.age. 
Lowutz:t~10::k.i:w dl~'HI rat.~t!~a-: 1;;::"4 
;$08 PP• 
A Yal:tutble rmalyat, ot all types ot e;rowth 1n _ art 
expre111on at ___ e•ert ttage ot .devtlop111nt. atreaa1.ng tts 
vaiu• as a 1t1mu.1us _ to gttMJ'al oreai1v1t1, 't,aee4 on 
/ 
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perao11al expex.-1 no• •• a pr t a-so or e:tt ·eduoat1 n at Penn•11vani a State Un1T♦~s11J. 
Kohol7-B&g7,1.&ez10. .· .a .,d_ an ~tff· In• bf ~ . _ 'l'hu-4 __· ___ 1141 on. . eiI ___ _·orlt __ ._: _ .· .·· _ etiborn _. an . _ ··•· OQ., !he Dooum n ·• t Kodel'n Art•: 77 pp. ?) 11. 
the utiaue id .i an4 metho,4a, '\he N • lut1on ot Oub1am, ad t ht 4uoation ot ou,:- whole raaae ot taeul• tie s by r•s•tn1ng b1ologioal o mpletentsa o,t l.ifl c-1 d1aoua ·• 4. Surt aoe, volwa•, . a d apaoe are reviewed from t he ntellpor.-1 vS.eWJ>o1nt and epplte4 to pa1nt1tt.g, aoulpt\ll'e, an4 aroh1 te-~turo • 
, gf n,11,a lei 12!i19A, Ob1ngo: f&V.l 'JM1,11baid, 19/ivV. ) • . . PP• 
. A. oont.1n\;.at1 n o·t t le,wut.ua tnie a.1:lon t f1ne and. app11e4 IAZ't a ae pre, l\ted 111 ~,•1 at• :ff~1 n, 4e• •or1b1.ng . · • r Mio appl'oa.oll to U' ucuL~oa a us d at tne IA1t1tu~• ·t DtUtle,t 1 Ohicago, through 1t me41a ot pa1nt1ng, photopaphf, eoulp W"•, an m t1o p1ctu.:Na. 
Ml1n4_t_,_ Emeet. r~•-. _fftm _ ,_ ._ - 01viu;Uoa, Untvereltr o . ·. al o:rnl~••e, 19 2. 
An easa, on t ht 1nterpi-etat1on ot apao~ ,u,ncep,e as t he ob.let frameworl of ,r1gn1:r1oant hl •tor,laal tor• and our pre eent ne'"' to, an . int e~ate communal apao•, sp thee1at ng z.a.t1onal, e1Xltlt1onal , 1,oal. powe:ra. 
I 
Paal_•n,_ Wo1_•· tgana. _ I_ er! Yi ~-,•--·. Probl_ ems ot <1_-ontempo .. r.-..r Art . l wabe:r . . • · ew· .·· ork • w l ttenbom and Co. , l94S. 64 PP• 30 11. 
, tb nt t• 
t tutQH • 
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wl~ t~al uctur _ mov mant-, 'd a.tmoep . r o 
an4 11 ai- p. ~•P otlv•. 
Pearson, Jtul. %u 9rM£ fii.· . ~S? l•DU• Lon4on; i. M. J>ent an4 & , , ·Lt~ !9yf ; 3.,-, PP• 
I' 
Pop 
a W111a:r · . t 
r the phyatoal 
lloe p t 1 
i,,.u:101:0 4- ~oi · ~I al:r~Hl, .. r .... ,;.. pp. n~iate,. 
An ti1t•• ,mprettnt1.otta ao .... ... _ .. or eno.ou:rae;lng 
children to .,.~.,, wtth a dlso,-1pt1 i-eport on thtsl:r 
pP . $ • 
r, l arl R. fhL J>o~~ r.· id 9.(. Hie orto1sm. 
M Qll PNee, 19jJ: . . PP• 
st n.: b _ 
A Nthltat1o• or t!leoi-111 ot hi to,r7 •• baa•• f ol' 1 l.awtul " p:re41ot1on .1n t ht social . o1eno••• the· val id1tr ot prac, 1061, 11tn1te4, pi ce__..i •· er 1• aentat 1on. oJtitl.oallf alya • 
Ptas,t , Je an and Barb l lnheli•!'· !~I @nut,'s Qonc111!191t 
2[.· t m!Ul· Tral\8. J. r. Lan. g4on an4 .J..t.unaer. Nf>1f""Yc>.i-1f; !h'9 HumM1t1ee Pris a, 19.56. 4E'-5 pp. 
An 1nvaluab1.e '3t ·47 1n ·• xi>•r1s1ntal p1ychol o11 ot oon~•ptual .Id.Ml J'•·:,t-•••ntatl.onal . api.ee, ln41tptAtUa.l>l• 
to oh114 p17oholosr, revea1lnl •. ·. m . en1a1 ev.olutlon wl\1o.b. tbowa · ol'd:et- .of d.tvel.opiaent h.'om topologl oal to pr o• J• ,1.-. o euo114ean tpaoe ·wtth t ,nterme41.&t,e oono pts. 
l\e • Hetbtrt. I,.Ellld. r,tt• The i'unoUon ot Art ln the »ev• lopmeat o . · Uf!ian • onsotoueneae. Charles lliot Norton Leoturea at l ~vatt4. 0. brWp: Banad Vnl•· vers1,, Pre,, , 1955. 140 pp. 
Art., . al14 ••P•<>tall7 lllMt• ct •pa.et oon101ou1•••• as \ht. ••i gn.1tloa.nt 1ym't>ol ·ot ea.oh. succeeetve •ta!# in ·the expan,~on ot an ava:reneee or r eall.\J'. 
Rt·1ehen~,ao·h, M ·• · b _ fgi91•9:t1t5 Qt . _ . Tt' • . t. . 1& a. n . iii" t\ . 
1' el' P\\'hlic tlons , I o., 19$8. 288 pp. 
Dant nt aeal t p~obl m1 ot t o: a~1 Q ot 
" met:r1, t • 41etii,ot1 •• "'•• A . ,aloal, .ant. rnathe-tl at s, · ,r , the theorf and c · n .- •tu · • • ot 
·lna·t1t1 11 • -· 1 ,i1'1 y, r 1$tlOJI. be • . - O'rf 4 
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1:>.ae,,,at t,on·• • oo-oxtn t d , t lril~t • • 1 t 1o tween to el ogl - IJ'loal p _ tJ.•:• t flPao• , d t )'J.e P•toh.C!>l 81~il. rO»l B of $be poeatb.Ui 1 t • Tl \l lntu1t 1Q,J\ ot ao ◄ cl i d tl'\lQ , Di other t · t nga . 
Th• UQ' • kl to e t hl1•h an q , t 1.ft :rpi-e~ ta,1011 t etrl• . h Will · onn,ot the toni1 ot G't1•.~ t1o 1xpr ess1on v l til lh• pa\ttPn• e r human 11ft 1n an objeotS:ve ••run•. Pol.ate ot 41eoue11on l nolU4t tbe evolut1on ot at:11• · 1n t 111tll. napeot t o lllal7'1oal• ••nsat1onal pol.ar1ttea ot et 11e, . ~ 4 aoqto-econom1o oau.a••• • • 11 aa · . . oompl1cat1ons ot the evol t 1on• ~ pr ceae., its 1or re ondt no to an outline ot hieto~, e.n4 to 1ubJeo mat ter. 
Rowle_ .,, ae _  o_.-... _a1naBlH tr._.,,. 1;a1p1ua• , .. 1nceton Mono~ap · ln lr"t ·_· _. _·.· •. · .Aro o oc,- xx·tv. Pr1noeion: Pr1noetoa un.1ver alt7 Px-taa, 1959. S•o n4 S41t1on.. 80 pp. -4? tl. 
the . 4ete~m1aant• ot st.7le 1.n Oh1nee, painting and t he 1nterpretat1on or _ 1ubJeot •a.t:t;er lhroufb the pi-in 1pl e ot b.ana a111ng opp • i t • • • .. g., •· U-1 .at'ti z, , heaven • art b, man and •a~urt , •to. 
~osl1_n,on,_. _ R .• a_. _  · Pf!tlfe Malting U _ .U!lft• __ le,r Y ___ :ork: The Stu41o hbl oa 0111. .!no.• 1~,. · , o pp. 104 $1. 
A ht. terr ot ar-t t o 1 ·. , l.ll ·der -1 .e, t n ,e,noJ 1 , ••thoae., , · - l11u•W•t1ont •1 o •. 114r ~ ¥ i-14410.. 10\U'Q8d . 
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Well.•, W1lt~e. d. H •.. . · Per11peot1ve 1n Er.·.~. Chgn!t• fatnt1ng. London: Edward d&l deton,. Ltr. • . · 93 • 4 pp. f fi. 
An essay on the premise that the p1o.ture ·eUJ'taoe 1e 
not a plane of proJeot1.on, but • 'boul'l4UJ ot .1n4et1n1 te 
depth, 11lu.etr tec! by the Oriental oono-ept ot epaoe. 
weyl, Hermann • . Szmmettz·. Pr1noeton: Prinoe ton Un1vere1t7 
:PNl8S, 1952. 130 PP• 
An appl1oat1on ot geometl'1o oono<tpts ot eJ1D11e try to 
the arte, to organic an4 1norgan1o nature. · .. · 4 the 
ph1losoph1oal-matnemat1oal 1mportanoe ot symrne ti-y. 
bite, .. John • . e.· he Bgitp and 'rb1;th ot f1otor1al ff&O! • London: Fa i-· an · W. §3 • 'r16 pp. 141 .· • 
Theoret1oal and pr 'aotioal aepeote ot perapeot 1ve 1n 
a deta1le4, h1atcr1oal 1tud7 ot v1sua1 an4 11teriu-1 
dooumenta, cla:r1t:,1ng the 1ntrodU(iltion of p1otor1al 
epaoe 1nto Ita11.an art ti,om tihe l'b1rt•enth and 11tt enth 
C.entur1••• with oompar1aone to henoh 1-llwn1na.t1on-a and 
the art ot ant1qu1tJ. 
2. ES8AX'S IN OOLI&OTION8 AND OTHER SOUROIS 
Aok.erman, Jamee. 1~t History and the Probltm• of Or1t1• 
o 1am, tt D 4alu~. Speolal Iaau•, "!he Y1eu.al Art 
To4a,. tt Jow-·nal ot the Amer1oan AOadem7 ot Arts and 
101enoe1. Winter, 1960, pp. 253~:, • . 
An analya1s ot ourrent art histor1oal v1eWpo1.nte, 
and a orttlc,1em ot h1stoi-1o1,u 1n SY1i. 
Ollrpenter, Rhf•• 1Tbe Batis or Art1et1o Oreatlon 1n th 
rtn•. ·IJ.t. t., s~ tt . ft ... ·.· •.· B•,,es g,t. ffl1st1g erm•Jlon;. Nev · unav1ok: au 1$1'8 Unlvers 'ty Press, f · a. 
Pp. 30•59. 
An ese•y on the art1et 1s dependence on the teohnlo l 
·e1101utio11 or h1• med1·wa, n gat1n . er-e t1ve utcnom7. 
i>ale ., id.gar. -'Oo 1ng t o Our , · na 1, ·11 k 
I 
eyal•i~er;. 
Ool wnbu ,_ Ohio: On1o t t Univ ·rsllf, Oo · o'6 r, 1959. 
lureau ot E&u.catlonal Re e __ oh n · erv1o , xxv :1, ;. 
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Gibson, Jam•s J. "Ploturee, Peiwapeot1ve, an4 Peroeptlon," 
- IMQ,!l,ue •. . JoUPnal Of the Amel-10an Aoa4 m, ot ~ti .al\4 
r 01en4e 1: Speo1al Is1ut •-tn.• Viau A?t• T048.Y. • 
w 1n ter, 1960. •:PP. 216•27. · 
Peroeptual taotoJl• 1,.r1ueno1ng perapeetlYt v111on. 
Dlb~1oh, I. s. •Ke41ta.t1on• on a lobbf Bo:ree or the 
Roots. ot Art .. 1~,1.• ,0 7ol'm,'. Af! .ot9 fl. ton . c . , L~o•.· 1ot 
L. Whyte, t d1 toit. A Sympot · um n'7oriii.'1n Nature and 
Art. · London: Lun4 Bumpnr1,e and Oo., Ltd., '19.Sl . 
Pp. 209.-28. 
An e.csa, on tunotional 41tterenoe·• between oon-
oeptv.al and 1llus1cn1st art. However, oont1nu1t1 1n 
the treaetornuit1on ti-om "mut ng·1 t o nmateb1ngfl 1• 
also stx-eaae4. 
ONeaberg. ou.-nt. . .... ., 0.]1 X. 1••.·, n.•.' •D· .. 11 . r t•• .tt .. ·n.·•Z~-sm ntt. e .• . ·••w Xor:t: Duell Sloan ana Pearce, l · · • Pp. --:m=6.o. 
!lee, the p1ast1o c1, solplt~• ot OubS.•em., and tl'l• 
problem• ot 4eoorat1on 1n eaael palnt1ng. 
voa 11,1.et, · .le1n.rleh. . ' :the M~1oAttte fb.eat• :r.·• P1Vf Ee:rza, OJ!~~• New l o:rk : l>uell Sloan an4 J.>eai-oe , 19 o. ~ - 1. 
t.t ta 16.l, 
ot oo sc1otJ • 
and th u- ·t.t.ve 
Mum-,0, fh • "M t-ho4t 1n ··aolo ot Art," 
Chapter IX :1?9-90 . *Chil. t Ab1l'11i1 : S .1e• 
a·t ,he Olevel en4 Museum ot Art, 1 Ohapt• t XI:209.~:,s . 
AR!. "4uftf!1°t .· Its Ph1los. ophJ aad ... · .. ·•.··.· Ps7cholo.e;7. New York: I ~tl · ral. A;rte Presa, 19.56. P. ,so. 
An exoelltnt :reeume and d1touaa.1on ot the present 
,tatu• or p17oho10111n art. 
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:Pa.noteky,· ,rw1n. •Tb Hietol'J ot the Theor ot Hwnan Pro-pcrt1one ae a Retleotion ot the H11tor1 ot St7l ee," · sea, No •. 2, Mean1n1 in the v1eua1 Arte. P ei-a 1n and on Art H1at orJ. <r"a:.rlii Ci17: ,ou'6ied~ and Oo., 1no., 1955- Pp. ss-101. 
Egypt1an, Greek, Medieval ana Renaiaaanoe model ot t 1gure oonstruot1on and 1m1tat1o·r,. wh1oh 1llue ate the dev lopment .trom plan1met r1o t1sur•· ooncep·t• through modu.lar an4 fl"aot1on.al sohemes ot px,oport-1 , to organ1oally tunot1onal, atereometr1o figure canon• basea. on ana,oinio.al stu.4y. 
Schapiro,. Me1er • . ttstyl e, tt ~Piopoloe fod5; . An E ~folo. • 410 Invento,-y-. PrepaNd .. 'f • . · • Goe ·. r and oth re. Ohio g. o : .. u.· •tver1it 7 Qt Oh1oago Pre e, 1953. · J.'p . 2i 7•ll2. · 
A v luable eeaay on th det 1n1t1on of at yl and lts var1a'b1l1ty 1n 41tter1ns t unot1.on.s, 1.e., aroheolcgical, oultural. and art h1at or1ca1, the latter d1sousee tt:-om var1oua v1ewpo1nts and rtlationahipe, suoh-aa ors 1c, 1oonogpapll,1oal., eohn1oal, ph7s 1ognom1o, 1-.c. 
A!>PIHDIX 
"m,n1~19 P1repeotiI! 
It may be noted tha a ma.Jor1t7 t deptb 4••1 •• d1a• 
oueeed in Ohaptt:r• If tht-cugh VII 1n the p1otor1al un1-
t1o t 1on ot Ip • dealt p:rogrees1ve17 w1th the JP• ot 
ue1ng ,an4 aot1on most oha:raoter1st1o ot the "v1eu&1 
t1el<l" w1th t h• exc.ept1on ot tb• t1nal p.,.agrapha tn 
Ohapter VII on angu1ar perspeot1ve, wn re eome aooommo-
dat1on to the obangtng v11ua1 world. is Nal.1aet. Through• 
out, t he single v1ewp 1nt hat 'been ,gra4uall7 a 4uoe4 n-o 
a toot.lead analye1e ot the oentral. pol!'1;1on ot a bou.na.e4 100° · 
visual t1eld. How ver, pi-1or retereno.e has be n ma4.e to an 
alterna•te emphae1a 1n eee1ng, y1el41ng an unboun4e4 v1eual 
world. Time and motion ere more part1oUlar- requ.1elt1te 
here, g1v1ng • oontlnv.0~•11 ohangtng image bf the sh.1tt1ng 
tooua ot the eyee, 1n what, mar be t•rmed n tural pti-• 
epaotlve.1 Both depth a.n4 obJeot oon1tano1 •••• to have 
more import ance than pl!'oJecr~ion ln. thie unboun4e4, pane• 
r-.mio epaoe. !he p:roblem Nnia1na., however to ,epre1ent 
this tne ot aeetns 1n perspeot1vt p:roJeotlon. fh• ao~ce 
or disox-epano.1 w1th1n central p repeot1ve, trom the 
atandpo1nt or ·1hte ernpha111 on v1e1on, stems t 0 11 th• one 
oonstanoy or to"1 to\Uld in ortaogr-aph1o ,r0Jeoi1oa, 1.e ., 
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in obJeote or plane• pax-al.lel to the p1eture plane. Prom 
th atngle van.tap point, obJeote wh1oh ~ eq_uid1stant t o 
the plane • not equ141etant to the eye, 'but tN'th r away 
as they are eplo7eA late~a111·. In or-thograpb1o pr Jeotion, 
euoh obJeote tend to app ax- ·w1 er. (Juet as e14e ort1cne 
or wld angl_e photograph• tend to be diator't. d 1n the 
lat ral 41mens1on.) ;rather than equal or smaller, oontr,a• 
dieting a v1eue.1 logic of oont1nu1tJ ot. dillllnut1on. Tber 
1e then, a baa1s t or the 14ea ot a late~al d evc,n vert1oal 
dtm1nut1on as well as• longitudinal one, which plat•• th 




oon - t, t ot o• d lopm n 1 o a 
,,• V ne1 them J~:r 
ab-..'1..,l't►A. , • n ttU' ~ , rsp ct1 , Q. 
one pts at o n\r pr pa t1~ oon-
2 
t1 ue to pr t1v. T p ,yeiolo t · e • 1 , 1th 
1 foo -1 pc1nt . o nt r of keJ- , prov 1d.e · e 
tor the oon.oept ct a concave eurtaoe or .sphere interposed 
22,S 
between t he •r• .a.rut tn.e plane ot pro3eot1on. In la V1no1 1 s 
te • : 
• • • Wt _ a.re given oonetant exper-1enoe tbanlta to the ourved orm ot t he l1ght ot the e1e on wh1oh the vi sual 
pyram.14e
3
are 1nterseoted. e.:t an equal 41at anot trom t ·ne -v1eual t aeult1. 
from the proportional d1mene1on• or tb1• tnteraeotlon. ot 
t he visual pn-em14 on a epbei-1.oal aurtace, more op'tioallJ 
oorre t plene proJeotlona are poss1ble . the· visual angle 
41eplaaea the oone ot v1e1on as a key concept;, 1llt.1etrated 
1n i'i1gur 17, pap 226. Wh1tt apeaks ot a 0seoon4 t·ore• 
ehorten1ng11 or ttp:roJeot 1on• tx-011 aro to p:roJect1.en pl.u •, 
but this 1 somewhat m1elea41n.g, fox- to 1 i•ld the )t-eault 
deacr i bed, conneot 1ng l1nee t~o• sphere t o 1mase mu.at be 
perpen4.1ou.1ar to ·-1lhe proJeotton plant to etteot t he tran.eter 
ot point tor point coJtreapond.enoes, a• lll uat~ te4 'b7 
4 
i.,1gu.re 1?. In the line a deno-t-fns eonvergenoe, only those 
pass ing through the poi nt on the tlal proJeot1on pllUie 
nearest the ffh or 1t s oo1no1dent va.n11b1ng po1nt, are 
oonserve4 -.a stra1ght. Thie po1nt cotno14ea, bf vu-tut of 
proJeot1ve alignment on a straight line, wlth ~• 41 ta.not 
po1run thereto:,,e, all lines ot long1tudinei oonvelt'.genc,.e, 
i. e .• the orthoaorude of the oentral oonstruction, aro con• 
••i-vt4 (1.e., ae straight 11nee) 1n the 11ntb.et1o oonetruo• 
t1on, as we.11. All other line, 1n eve.-1 o1her d1rtot1ori. 
tro• th11 point undergo oUPvi'llnea:r toreshortening. T'llo 
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ST. OGR HIO PR.OJ CTJG or TWO 
0Vl\ICJ VO1,UMIS or IQUAL $·IZS 
IM B THBTIO· ERBfaC!IVE 
PROJEO·TIO . QF Tlij£ I, · Tl&IUOR 
or A CUB?O YQLUXS 
ehowing ~ 1g i i1ne l tig1• 
t ·~41nal 41m1n. •t1 n and •our.vi- · 
11n l t ral cl 1nut1 
(·verttoal n t shew ) • t»Jeete 
P• . lel an . equ1 1•1ant , 
plant ehow 4:t•.1nleb.e4 41men• 1on 
C• b) u eph r ace 111.8 to 
v1eual angl·e. · 
INS ~Tl0· 
PICRSPIO'rlV * 
ho -1n1 l 11g1tu~1na1 
oonv i,pno.e 'by etr 1 bt 
l1nee a l te~ l 4 
v ~·t1oa.1 GQDV rg no . bt 
a~v d l1M·8. 
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repre11u1.tattoo or cul>1o •olume, as 1n r1sur• 18, page 226, 
111u•·t:rate1 the apla,e4 loolt ot the pro,eotton ot an en• 
olo • d cntb1a volume whS.oh acoommodatee ome ot tneae payoho• 
ph7e1oa1 exp•rtments 1n vlaua11tfltion. P1gut'e 17, n the 
same pap, 1, a eteNOSJtapb1,o proJeotl.on ot suoh a p•r,• 
s.peot1ve. It pi-ae·ents a. plan view of the eyetem, to ~ -
int rpreted 'three-dime-~.a1onal1J, tht shaded. aNae a.bov1ng 
the 1hapee ·(1.e., floor pl-an) ot equal stied oubio volume, 
in par-•ll e.l alignment to, Md. at tl1t • • • diatanoe trom. 
the p1crture plane aa tller would be conceived. in s7n:tbetlo 
pera:,eot1v•. The olU'Vatur•• 1, e:a:ae;,e.ratecl 1n. or4e:r to t1t 
the di~• to the page.. 1oi- repl'etent attonal pw-poees, 
1t 1a u.nl,iltelr .that eueth large volume• or 1ne1oeur-e1 would 
b 1noon,oratad 1nta one p1o'tor1al. eoheme aa to n1ake thtit" 
ourvtd ai.1torl1<>n1 notto••blf 4lttereni ti-om e.ol14•an 
oonetaaclt1. 
11 • .Jfttiltttto per1pe.ct1v,e, a aan1tol.l 41m11\ut1on. l.e 
•oh1eved. th.J!tougbt ut 'bht repre stntet 1maa•, r ·ather than 
1.eav1ns tht ettect ot hor11onta1 q4 ve.r'tlea.l roreshortenlng 
to th• e.otlon o.t t~• •1• •~th r peot to & p1otUN oon• 
•Stl'uote4 eo1e·1,· 1>1 oen'tl-al pe~spett1ve . Tb.ue, ehapee vei-tt• 
oallJ a·n« lateral.lf 41aple.ot4 ts-om t he d.1:reot aQBle ,;t 
Vi·•lon, ae v♦ll as thoae red.uoed 'bJ th• or'ttlogona11 ot 
o,ntral pe.:tspto S.ve, sbow persp•ot1•• 41m1nut 1on. 
Jtowevei-. d1mtn\ltlon ta n.o 1onp2' a. un.1t1e4 or du-eot 
ppopo1't1onal •ratem.. Pe.repeo,tve tor,eho.rttn:lng wl\1.eh la 
· ollteved. by oUl'V111nee 41e'lort1on 1n the lateral•ver-ttoal 
dttaensi ons, Emd b7 etra11Jb,t line oPthogonals 1n deptb, 
oannot be .oarritd out oo-oN!inatively be tween c,urv 4 an4 
etra1.gb.t l1nee. taut oont 1nuttr ot tJtanstormatton 1e d1a-
rupte4 by •.xperlmental · ora11 into new oonoeptual oonevuots, 
whioh p:rooee4 rtom l;>u go \le7ond r•v1oua •olut1otte. 
It 1a 1nt .re t i ng t John i t e ake no ot 
4• V1no1 "• pHoooupation 111.tb var1anoee in t~A lat ral• 
vet-t1oal a.1me.ru11<Hh where· hte p tleul~ !A~f!.. f:1!.f. •1th 
regu-4 to ot,Jrvlltn.ear 41atorti.oJt te mo1-e cbv1oue, although 
m1ss1ng t he additional. oQrollary that 'the ox"J-V111ne-ar eo• 
1u11.oa oou.14 bf applied to lo 1t · (U.nal d•p th ae e l l. 
••- Wh1 te e'tatee, 
• • • le hae not app:r,ui1ated. the tmpltoa·t1on.s , a.s Pt• 
g~ ..• o.l"t h<>gosi-.J. .. - .r•••.•. •. 1on, o·t . t·he . c.on .·•.··.olu1toa1 .ht . . h•• reaohed • • • £1Altho~ th• w14e ph1l.OJJ.oph1o, tmpnl't . t:; t 
tbe t heo~y ct pr.oportional a.1ia1.nut ton du.ring the rtna1esanoe 
makei _ au.ob • 1ao1t5ot oo-orttlnattoA e:1tNme11 under• a tand able • • • . ~ 
One nnat agree with White th•t Leon .. ao • s r•••_.t,hee 1nto 
per-a-peo t 1~ tlleo.ry wer ore revc,1 lon~y th i uau lJ 
re.ii. zed. 
M1 own 41tt leultt..e s in tho~,r~gbl.r ·under•tanAtns an4 
p1,eeent 1ng -4equate graph1o 1lll.lst.:t:-~t1on ot the eynthet1o 
oons t.ruot ion re lntoro• Wh1 te • e oone;J.ue tons, toJJ. in1ti-.ll7, 
' SI'b1d., P ..-. 214. 
~ 
I automat1oall7 applttd ourv111neat' distortion (Whlt 
adln1te malting the eauie mistake-) to _al}; 41n\ena1one ot the 
eonst~uot1on, 1n~1'1d.1ng t h orthogonale. In th1f 41reot1on 
or 1nquiry, one enaowa.te:re a no.n-euol.14ean geo••tr; in 
whioh ep.aoe 1• curved., and e olidean oo.ngruenoe, depend.en, 
on the axiom ot the par·allel,.1, 1e e·uperee4e-4 by new 4et1• 
6 nitJone ot oongruenoe. 
_ fheae 4uestioaa u-e a natural outgrowth ot the lnqu1ry 
to th1e po1nt, an4 on:i.1 nough oo -eat~, 1, 1ao\1il4~iul below 
t o 1rul1oa.te aAd.1t·1ona1 1Ntot1ona to,:- turther etuc.1.7. v n 
1.ta1t.ing 'the A2.so'\als1on to taotoi-• pt:rt1.nent to a •Ph rioal 
eurtaoe ~•th.fr th.an aphe,.1oial apaoe :1 the oom.p1ex1\1ee. 1~• 
b.tl'en't to the aubJeot w1~1 b• ev14•nt. 
A spheP1tal eurf aoe aasumea a two◄tmenslonal non• 
eucllde~ s•o•etl'J. w1i:p.1n the last 100 1ea:rs, ·non• 
euo114ean geoig·t .r1es have pttoven te be- log1oal11 oon• 
1tructl'bi,♦, selt•oo~•1•1i•nt., .fl\A4 ·10 euppot-1 mathematloal 
proot.e ot c,0Qaleteno1 between euol14ea.1\ .an4 non-tuo114tan ? . . . . , 
geometrt••· ~~ pomttJ-J ot. a epherloal llU'ft.ee ilfter, 
·from tbe StOUlttl'J ot a plane (vla a, v1.•- non.•t.uol1.deta and 
euo1;a.eaa) 1n •tnt t.xtom ot parallel•, 1.1., ·10 a s1••n 
line thr,ougn a g1vtn :c>oint, ·thert 1• onlr orte pa:-all el I 
2)0 
plane: 11 pllrall l lines 1n a pl.an• oont1aue4 1114et1n1tel7 
1.mplJ tntin.1 tr. Total 1nt1n1ty catU\Ot be v1eua11ze4 tn 
euolldean t e:rme, bu.t 1t l • l,c t ca.117 S.plled at t h• •ant.sh• 
1ng pol t ot the o,nt:ra1 perapeot1v• proJect1011. 8 A :aphex-1• 
oal surt , Wb1oh 1e .hol1• tto and t polo _ teal-11 d1attiust 
trom a plane-, 1.a t1n1te and cloee4; a aurtaoe ln wllioh ev r1 
9 
p•o1nt oan be reached. lenoe-, straight 11n.ee on a ourved 
test ltnes." Theee are 
really main oil'tol.ee, oorr.eepon41ng to the great o1rola 
rout•·• ot our globe and Nma1n the lhor1eet dtatancee • 
·tween , wo p 1 t o 
, ghte t 11 o:~ · ts ao, t ~ 
beo.aus · 11 . u ra1gb t ine (m 
at two eppoelt e po-lnta. In • s 'ttN'ograph1o rep- • ntatlon 
ot a _pexaepeot.1ve eonsti.~uct 1on based on .ob:'oleu, an1 t:Yne 
pair ot sua.h 1at•r•ecl1oll•, made bJ two aaln oJJ--cles on 
the spher , o 1 o t I O Q , ,he 1 t or 
o't,aerv t1on, a oppoett, , the n • p t t. ,Oongruen e 
1& redefineil in t ,e~m• wh1on exol ude mot~1oe.l oons1del'• 
at1on • 0 Thu , n a neot1 a or ,h 1:1l' ,,_ ttv . topo.log1 al 
ap ~ oo oept1o of 
I .. ., ~ t t. I. i' ..... 
81 . , • , p. 46 .. 
9~., p. 59. 1101,ma: pltlloaop!11o 4oot~1ne that the 
t!et.e i!irns ta~t re 1n na.,11ure /].n par'l1oUl~lr tn evo-
l'Jtl:0!!7 er w oUa, to~ : 1r eon :t1 nt p . I • 
101i!4., pp. 14 tt. 
2)1 
, ,spb.1eticate4 •retJ.soovei-1• or tranetormat1on ot spaoe 
oonoepte 1n vaetly ino,.t 0011p .. •h•n•tve· topol.og1oal term.a. 
In mapping · apherloal l'Ul'faoe en a plNl .• polnt ter po1nt 
oorreepondenoee are pres rved., but m:etr1oal 0.onstano1ee 
no l .ongei- congruent. fepologr 1n oontemporary logt.o 
d ale with t qu.a11tat1ve properties ot a ti.sure unar-
teoted bf an 4eto~mat1on without ,aA1'1ng oJt Joining, and 
111 th spat1'1l eq,ulvalenoes o·tb•~ then thoeo t size and 
ebape, wh1oh oonat1 tute bom.eomorph1eme, the· propei-ty ,ot 
11 being oo.nn•ote4 <>r bounde4. · It ia • mu'taal. orcte~ ot 
po1nt-evente or topo1og1oaJ. equ1vatetloe.e 1\loh as ·tu poaa1• 
111ty of r ·ati to ln Ulllq el and. oe tt uo al:y, one 
\U't · ee into ano,he·~,, 1Rd pead t er m tr1.o oonaid a-
12 
\lo •. 'fo i- • l . he import ot b1e e.at ot lag1cal 
i 
0111 ·• pr 1em 
oo tl u t10· ot t 
d p · 1 
ht woul be ea ou tee 




som,n1hat tae1tr to oerr, out the ,-1.suaii.zatton ot ooneept,e, 
for log1o ottere • w1dts- eeleot.to• r,t gtotnttrte,, than does 
lh• ncrme.t1vt visual. preoeee wblth bAe lear-n. 4 to pretex.-
t .h• nab1tu6\l oonttARo1e• ot euot14tan ea<.,r1pt1ons ot the 
wo:rt.ct. 13 
ll.Jean .P1apt ~ Biirbel Inhlldeli'• D.9. 01¼1!,d 1 !! ,ir ~•P!•1ot. it Saaae (Hew Jork ,: .he 8Ulilan1t1es !Tees, · 19 · · .. ··.·, PP• &•lC1 • . -
1 2aetohenbaob, :!a• cit., p. 28,S. 
l)~b1B., p. 43. 
Impl1oat1ons inher,nt to the 0011cep1i ot e;rrrthet,1.o. 
pe~epeot1v• or lta logtoal developm.tH\t, aotuallt sugpat 
a sphe:tt1<tal 1pace, a e:,aoe ot ttrong poalt J.ve ou.1tvatUN, 
whose a,ctoma and a noepte • much aore involved than thoee 
of the geomeuy ot •Ph•a-1oal I\Q'tao, e wh1o,h was use~ as a 
two..-41.meneional a:rui11os, abov,. Onl7 a 1111\pae ot thl e 
oGmp1ex1t7 bas been. augge stt-d, tor not t.lnttl 11nate 1n • a 
theo:r·f ot r•lativltr va, tphe~tcal epM)e and t1ntte ln• 
f1nit7 proposed e.a a more accurate oor:respondence ot 
phJttioal pometr1 to tne r-eal 1paoe ot· t bt unlv•r••• 1;4 
the v1suai1za.tJ.on of au.ob. apace 11 pcasl.ble. acco.rt!l. lng to 
lte1oh .nbaob., but req\lire, a great v1eual reat\Juatment, a 
lea,, lnt.o the o nceptu.al log1o or non-eucli.4ean pometrr 
whose ·log1o. an.cl abatraatn,as tar eurpaee our conventional 
15 hab1te ot tllt ing ,.,d ·s,1ns 1n euol_1dean t ,rme. ·. 
Bowe Yer, 
••• 0f;>no _ ptual1zat1on pet-mit e read.Ju ·t•4 vi \lal1• 
zat1on, ln ,b,.ta war ~ 1ng ab.le to prod.no• new 1tnagc,•, but 
as we ~ leas e.co~•tomed 1io lbam, the:, will not be a.a 
tmmed1 te .· aa luc11deff tonoepta, and will retui~e lm-S1• 
native reet\Justmep,t. . 
In 'the realm, ot ,ar\t.ttlt aot1v1t7, whtoh eeeke to 
1nte8J'&te the 10410 o.t pure r ,e1at.1.enal ooneepte, tht 
tans11D1ll . ·1 ot the phf,e1oal woi-14, 4. ··b .,rcept !.on ••4 
peraoa 11:t1 of the !n41vt -ual. telten l t g t r t t'c 
nian I a ealt•t .. anet on1ng ~•al1 tr, l t .. em.atn• tor ·.~ 
' 1. • . t . . : ·:, · .. Ii .. , 
l'+:tb,lQ., p. 61. 15 . 16 ·. ,. -l:t,id., P• S?. ~~A· ,p. 1?. 
1ntult1ve power ot t:tlt Al'ti• · to orgNt1&t auoh 41v 2-1• 
t unction:e 1nto val14 p1otorla:t pr sent t i oni 1h ~d•r tc 
oreatt a 871lbolio r a11t1, e Ji. tor h1e ovn time·. 
